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There has been insufficient data available for suggesting a recom-
mended dietary allowance for pantothenic acid in the elderly population . 
The purpose of this study was to determine the average dietary intake 
of pantothenic acid and correlate it with urinary excretions and the 
blood levels of this vitamin to assess the pantothenic acid status of 
the elderly population. 
A seven day diet record was obtained from 65 non-institutionalized 
and 26 institutionalized persons over 65 years of age assessed to be 
free of chronic diseases. A 24 hour urine specimen and a fasting blood 
sample was obtained from each study participant. An average of the 
seven day diet record was calculated to obtain the amount of pantothenic 
acid consumed per day. The averaged value calculated for dietary in-
take was correlated with urinary excretion and blood levels of the 
vitamin. The amount of pantothenic acid ingested from vitamin supple-
ments was also calculated. The total amount of pantothenic acid 
(dietary and vitamin sources) was correlated with urinary excretion 
levels and blood levels of the vitamin. 
ix 
The average dietary intake of pantothenic acid for the elderly 
population studied was 5. 9 + 1.4 mg ./day . The average tbtal intake 
of pantothenic acid (dietary and vitamin sources) was 10 . 3 ~ 13 .8 
mg./day. The dietary intake of pantothenic acid ranged from 2.5 - 9.5 
mg . /day and the intake of pantothenic acid from vitamin plus di etary 
sources ranged from 2.5 - 122.4 mg./day. There was a low to moderate 
correlation between the intake of pantothenic acid and the urinary 
excretion of the vitamin and a low to moderate correlation between the 
intake levels and blood levels of pantothenic acid . 
(168 pages) 
CHAPTER I 
INTRODUCTION 
Pantothenic acid is a 8-vitamin which has nutritional importance 
because of its role in biochemical reactions as part of coenzyme A and 
acyl carrier protein (ACP). Coenzyme A is necessary for acetylation 
reactions essential for oxidative metabolism of carbohydrates, fatty 
acids, and amino ac i ds. Acyl carrier protein functions in fatty acid 
biosynthesis as a carrier for the acyl intermediates which lengthen 
the fatty acid carbon chain. As a structural component of coenzyme A 
and ACP, pantothenic acid thus functions as an essential activator in 
the cellular oxidation of foods (Lenninger 1975, p. 663). Since 
pantothenic acid can not be synthesized in the human body it is an 
essential nutrient, and must be supplied to the body in food .(Novelli 
and Schmetz 1951; Zook et al. 1956; and Hodges et al. 1959). 
Background of the Problem 
The dietary requirement for pantothenic acid in human beings is 
difficult to estimate due to several factors. First, the nutrient 
analysis and calculations (Zook et al. 1956) indicate that the distribu-
tion of pantothenic acid in foods is widespread, yet the analysis for 
pantothenic acid content in foods has only been conducted on a limited 
number of foods. The pantothenic acid content of other foods have been 
imputed by utilizing the pantothenic acid content of that food•s · basic 
ingredients. The practice of imputing values reduces the accuracy of 
the pantothenic acid data bank and the accuracy of the dietary 
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consumption values for this vitamin. Secondly, the optimum method for 
liberating pantothenic acid from its various bound forms is still unde-
termined. To liberate pantothenic acid from coenzyme A, alkaline phos-
phatase and a pantothenase is required, however it is still uncertain 
whether this duo-enzyme system is releasing all the bound pantothenic 
acid found in foods (Bird and Thompson 1967). Third, overt dietary 
deficiency symptoms which signal that less than adequate consumption 
of the vitamin has been consumed have not been clinically recognized 
in man. A metabolic antagonist, omega-methyl pantothenic acid, has 
been reported to produce a deficiency state (Hodges et al. 1959). 
Fourth, the extent to which suspected synthesis of pantothenic acid by 
intestinal microflora contributes to the body's needs is unknown. Data 
on fecal excretion suggest that considerable bacterial synthesis of 
pantothenic acid may occur, but the availability of the synthesized 
vitamin has not been demonstrated (Gardner et al. 1943). Due to these 
factors it has not been possible to estimate with certainty the dietary 
requirement for human beings. 
The pantothenic acid status as assessed by correlating urinary 
excretion, blood levels and vitamin intake has been studied in young 
adult women, pregnant teenagers, and in adult males using the urinary 
excretion values, blood values and estimating the dietary intake uti-
lizing the methods proposed by Zook et al. (Cohenour and Calloway 1972; 
Tarr et al. 1979; and Fox and Linkswiler 1961). Although the elderly 
population as a proportion of the citizenry is increasing, the panto-
thenic acid status for the 11 average 11 elderly person has not been stud-
i ed. 
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Although the Food and Nutrition Board of the National Research 
Council has recommended dietary allowances (RDA), for many vitamins 
and minerals including most of the B-complex vitami~s, there has been 
insufficient information for making a recommended level for pantothenic 
acid. The committee to establish and review the recommended dietary 
allowances has proposed in the 1980 edition of the RoA•s, the 11 Estimat-
ed Adequate and Safe Intakes 11 for three macrominerals, three vitamins 
and six trace elements. Pantothenic acid is one of the three vitamins 
included in this category. The term 11 Estimated Adequate and Safe 
Intakes 11 implies that there is less scientific basis to support these 
recommendations than for the vitamins and minerals that have a RDA 
established. These estimated and safe intakes do reflect the best 
available modern knowledge and are provided for the purpose of ensuring 
adequate intakes and to protect against toxicity. 
The RDA committee has also proposed that these estimates be present-
ed as ranges. Ranges for an intake of these nutrients has been propos-
ed because: l) there is still uncerainty of the present knowledge on 
the human requirement; 2) optimal nutrient-dependent function can be 
maintained within the recommended range (for most vitamins and minerals 
there is a wide range of intakes that maintain acceptable tissue 
concentrations through absorption and excretion control); and 3) vari-
ability of biologic availability of the nutrient exists depending on 
its chemical form and on nutrient and drug interactions (Mertz 1980). 
Several pieces of information are necessary for establishing an 
adequate or recommended level of intakes of nutrients including: 
l) observation on the occurance of deficiency in humans; 2) responses 
of clinical deficiency symptoms to nutrient supplementation; 3) data 
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derived from metabolic studies and experimental deficiency; and 4) 
quantitative determination of dietary intake levels of the nutrient 
(Chung et a 1 . 1961). It has been difficult to determine a recoiTillend-
ed dietary allowance for pantothenic acid since there has been no 
documented naturally occurring deficiency state in human beings due 
to its assumed ubiquitous occurrence in foods and apparent low dietary 
requirement in human beings. Quantitative determinations of intakes of 
the vitamin have been calculated in various groups including pregnant 
teenagers (Cohenour and Calloway 1972), adult females (Fox and 
Linkswiler 1961 ), and young adult males (Fry et al. 1976) by record-
ing their dietary intake in household measures with later conversions 
to gram weights. These authors have used the dietary values for 
pantothenic acid from Zook et al. (1956). The daily excretion of 
pantothenic acid in the three previously mentioned studies was calculat-
ed by measuring the amount of pantothenic acid in a 24 hour urine spec-
imen. Dietary intakes and urinary excretion values for pantothenic 
acid have not been reported on elderly subjects to assess their panto-
thenic acid status. 
Statement of the Problem 
There is at the present time insufficient data available for 
suggesting a recommended dietary allowance for pantothenic acid. Know-
ledge of an average dietary intake, excretion values and blood values 
of pantothenic acid would give an approximation of the pantothenic acid 
status of the individual. An averaged value of the pantothenic acid 
content in the diets of healthy 11Well-nourished 11 persons along with 
averaged urinary excretion and blood values could be used as a guide 
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in determining the recommended allowance for a specific population. 
This information has not been studied in several groups, including 
the elderly population. 
Purpose 
The purpose of this study is to assess the pantothenic acid status 
of the 11 average 11 elderly individual. The pantothenic acid status will 
be determined by calculating the pantothenic acid dietary intake and 
correlating it with urinary excretion and blood levels of the vitamin. 
Objectives 
1) To determine the average dietary intake of pantothenic acid in the 
elderly individual. 
2) To correlate the dietary intake of pantothenic acid to the amount 
of pantothenic acid excreted in the urine to estimate the panto-
thenic acid nutriture of the individual. 
3) To report the pantothenic acid levels of the blood and correlate 
these values with the dietary intake of pantothenic acid and the 
pantothenic acid excreted in the urine. 
Significance of the Study 
This study is important in that it will estimate the average diet-
ary intake of pantothenic acid in a normal elderly population deter-
mined to be free of chronic disease. The dietary intake, urinary excre-
tion and blood values of pantothenic acid will give an indication of 
the pantothenic acid status of the individual. This information will 
be compared with the younger age groups studied (Fry et al. 1976; 
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Cohenour and Calloway 1972; and Fox and Linkswiler 1961). A panto-
thenic acid to kilocalorie ratio will be calculated for the individual 
subjects and statistical analysis performed to determine if differences 
exist. 
The findings of this study will give some indication of the normal 
dietary intake of pantothenic acid in this age group. The range of 
pantothenic acid dietary intake in subjects who are consuming a diet 
meeting recommended dietary allowances for other nutrients for which 
food composition data are available might be assumed to provide adequate 
amounts of this vitamin. When a range of normal dietary intake for 
pantothenic acid is obtained utilizing the most current and updated 
methods available for analyzing the pantothenic acid content of foods, 
a recommended dietary allowance for this vitamin can be suggested. 
The food composition data determined for the study will provide 
needed information in this area, especially for those food items 
commonly consumed but for which data are not available. The pantothenic 
acid analysis conducted by Walsh (1979), and Zook et al. (1956), did 
not include pantothenic acid analysis for all food items commonly 
consumed. This additional data will fill in some of the gaps and thus 
can be used to give a better indication of an individual's (or popula-
tion's) actual dietary intake_of pantothenic acid. The dietitian then 
has better information to utilize to guide the public toward wise food 
choices. 
Research Design 
Persons who reside at Sunshine Terrace, an extended care facility 
in Logan, Utah who are sixty-five years of age or older, and persons living 
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at home (non-institutionalized) in Cache County, Utah will be study 
subjects. The subjects of this study will be matched for age and sex 
to compare any differences that may exist between an institutionalized 
and non-institutionalized group. A daily food intake record will be 
kept for a seven day period. This method has been found to be the most 
reliable for this age group (Campbell and Dodds 1967; O'Hanlon and 
Kohrs 1978; and Chalmers et al. 1952). The subject will record his/ 
her actual food intake in household measurements which are later convert-
ed to gram weight by the author for analysis. The food composition data 
based on Agriculture Handbook No . 8 and revised Handbook 456 will be 
used for nutrient analysis (Adams 1975; Watt and Merrill 1963). 
Though this method is not as accurate as actually weighing each 
food item as it is eaten, a higher percentage of compliance from the 
participants is achieved. Also no special equipment is needed 
(O'Hanlon and Kohrs 1978). 
A 24 hour urine sample will be collected, analyzed, and reported 
as pantothenic acid per volume and per gram creatinine. Creatinine 
clearance will serve as a checking point to determine if a full 24 hour 
collection is accurately obtained. 
In addition of obtaining a good indication of the dietary intake 
of pantothenic acid and kilocalories for each subject, present and past 
health status, activity level, medications, and living situation will 
be obtained. Subjects will be excluded as study participants who have 
severe diseases or illnesses. Those subjects with 11 mild 11 diabetes 
mellitus controlled with insulin or diet alone, arthritis, cardiovascu-
lar disease, and gastrointestinal conditions such as diverticulosis 
and ulcers are included in the study since there is a high prevalence of 
these conditions in this age group (Rockstein and Sussman 1976). 
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Activity level will be assessed since it has an effect on caloric 
expenditure and thus kilocalories consumed, and therefore the panto-
thenic acid content of the diet. Medications may affect nutrient 
requirement, so careful monitoring of the type and drug dosage will 
be noted for each subject. The living situation of the subjects will be 
noted, since environmental surroundings may indirectly affect nutrition-
al status (i.e., food availability, loneliness, activities, etc.) 
(Hendricks et al., 1976). 
Calculations of the pantothenic acid values in foods will be 
obtained utilizing the data determined by Walsh (1979) and Zook et al. 
(1956). Walsh's procedures will be used to analyze foods for which 
data on pantothenic acid content is not available. For recipe items, 
values will be calculated using the basic ingredients (i.e., yogurt pie 
will be calculated as yogurt, whipped cream, graham crackers, sugar and 
butter in the appropriate amounts). Zook's data (1956) will be used 
for ready to eat foods and canned foods. 
The blood and urine assay for pantothenic acid values will be 
conducted utilizing the methods developed by Wyse et al. (1979). 
Hypothesis 
The dietary intake of pantothenic acid in . the elderly population 
is similar to the pantothenic acid dietary intake of younger age groups 
on a per kilocalorie basis, and is adequate to maintain satisfactory 
pantothenic acid status (i.e., the pantothenic acid dietary intake and 
urinary excretion values are in a normal range as compared to younger 
age groups) . 
Working Hypothesis 
1) The pantothenic acid dietary intake of the elderly has a high 
correlation to the kilocalorie intake. 
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2) The pantothenic acid dietary intake can be correlated with the 
activity level of the elderly. This is related directly to the 
kilocalorie intake since increased activity levels and energy 
expenditures require increased kilocalories. 
3) The dietary intake of the other B-complex vitamins (thiamin, 
riboflavin, niacin) will parallel the intake of pantothenic acid. 
4) Institutionalized persons will have a lower dietary intake of 
pantothenic acid due to lower kilocalorie intake. 
Delimitations 
In this study a seven day dietary record to record the dietary 
intake of pantothenic acid in the elderly will be used. A record 
taking approach is more reliable in this age group than a 24 hour 
recall (Campbell and Dodds 1967; o•Hanlon and Kohrs 1978). A seven 
day record will be used to avoid encountering a odd or unusual day 
and thus provide a better average as far as dietary intake is concerned. 
Those persons over 65 years of age who are free of severe illnesses 
or excessive drug usage will be included in the study. 
Institutionalized and non-institutionalized persons are included 
to ensure comparison of all persons in this age group. 
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L imi ta ti ons 
The record keeping of any population is dependent on correctly 
recording all food items eaten. Some individuals feel self conscious 
about their food consumption which may alter the accuracy of the intake 
and thus the results of this study. Madden et al. (1976) refers to this 
as 11 talking a good diet. 11 Also, record keeping is dependent on a good 
memory or an organized system of recording which may be decreased in 
this population (Campbell and Dodds 1967). 
Some foods consumed by the study subjects may not be analyzed 
and will need to be assayed or calculated concurrently with the study. 
Definition of Terms 
Pantothenic acid status of the person will be defined as the 
relationship between the dietary intake of pantothenic acid and the 
urinary excretion of pantothenic acid. The equation developed by 
Tarr et a 1 . ( 1979) wi 11 be used as a guide to predict the pantothenic 
acid excretion from the dietary intake of pantothenic acid. Tarr et 
al. (1979) developed the following equation from their results and the 
results obtain by Fry et al. (1976): 
- 2 E - 0.049 I + 0.84, where E = excretion and I = intake. 
CHAPTER II 
REVIEW OF LITERATURE 
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Pantothenic acid is a structural component of coenzyme A and acyl 
carrier protein (ACP), which are metabolically active in cellular oxida-
tion of carbohydrate, protein, and fat and in fatty acid synthesis. It 
is an essential vitamin in the human diet (Lenniger p. 343). The diet-
ary intakes of vitamins, their excretion rates, as well as deficiency 
symptoms or the use of vitamin antagonists are utilized as a guide to 
determine the body•s requirement for a vitamin. Dietary intakes and 
excretion rates for pantothenic acid have been studied with certain 
groups of people and the literature has been reviewed below. 
Deficiency S*mptoms Produced on a Low 
Pantotheniccid Diet and when Utiliz-
ing a Pantothenic Acid Antagonist . 
A need for this vitamin in the human being has been demonstrated, 
although the level of intake required by the body is still questionable 
(Hodges et al. 1959; Food and Nutrition Board, National Research Council, 
1980). Hodges et al. (1959) utilized a pantothenic acid antagonist (omega-
methylpantothenic acid) in three volunteer subjects to determine the defi-
ciency symptoms that a lack of this vitamin would produce. The subjects 
in this study consumed a special diet with low levels of pantothenic 
acid per day. For the next 25 days the subjects consumed no, (minimal) 
pantothenic acid and 500 mg./day fo omega-methylpantothenic acid. This 
was followed by a recovery period of 30 days where the subjects consumed 
high levels of pantothenic acid (4,000 mg./day for 6 days and 2,000 mg./day 
for 24 days). The authors (Hodges et al. 1959), concluded with a state-
ment of what the deficiency symptoms of pantothenic acid were, but were 
cautious about their conslusion, emphasizing the small number of subjects 
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involved and stating 11 A milder deficiency lasting much longer might have 
produced a different state of disease 11 • The conclusions were that sub-
jects consuming a pantothenic acid free diet, and consuming a pantothenic 
acid antagonist, omega-methylpantothenic acid, developed 1) a neuromotor 
disorder; 2) cardiovascular instability, especially in the upright 
position; 3) complaints referable to the alimentary canal; 4) repeat~d 
infections; 5) physical and mental depression; and 6) alterations in 
biochemical functions including acetylation, carbohydrate metabolism, 
blood cholesterol, steroid hormone excretion, plasma protein, and 
failure of ACTH to induce eosinopenia. 
Novelli (1953) reported similar deficiency symptoms to occur in 
animals. The symptoms included infertility, abortion, frequent neonatal 
death, retarded growth rates in young animals, abnormalities in skin, 
hair and feathers, neuromuscular disorders, gastrointestinal malfunction, 
adrenal cortical failure and sudden death. 
Dietary Intake and Urinary Excretion 
of Pantothenic Acid 
Studies on the pantothenic acid content of diets of various groups 
have been conducted. The amounts of dietary pantothenic acid as studied 
by several authors in the different groups of people have been variable 
as shown in Table 1. 
Fox and Linkswiler (1961), conducted a study on eight young women 
between the ages of 18 and 24. The purpose of the study was to discover 
the effect of various dietary levels of pantothenic acid on the 
excretion rate of pantothenic acid. All subjects were in good health 
and on a self selected diet consuming an average of 6.7 mg./day of 
pantothenic acid as determined from food composition data performed by 
Zook et al. (1956). The study lasted 40 days and consisted of eight 
Table 1. Pantothenic acid levels as reported by various studies in urine, blood and dietary intake per day . 
Dietary Urinary Blood value (ug./ml . ) 
Reference Diet or Group Studied Intake (mg . ) Excretion (mg.) Free Bound Total 
Chung High cost diet 16.3 
et a 1. Low cost diet 14.2 
(1961) 'Poverty diet • 6. 0 
Fox and 8 women - 6.7 3.9 
Linkswiler ages 18-24 
·(1961) 
Kerrey 40 preschool children 
et al. (ages 3 l/2 - 5 l/2) 
( 1968) Higher income 3.9 3.36 
Lower income 5.0 1. 74 
Cohenour & 17 pregnant teenagers 4. 7 7. 4 8 + 6 95+26 
Calloway 14 postpartum teenagers 4.1 3.5 8 + 6 104+27 
( 1972) 5 non-pregnant teenagers 3.3 2.5 6 + 6 177+57 
Fry et a 1. 10 males (27-33 years) 6.4 3.05 
(1976) consuming institutional 
(prison) meals 
Tarr 6 males in a 13 week 11.5 4.0 
(1979) metabolic study 
consuming a "Mixed 
American" diet 
__. 
w 
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consecutive periods of five days each. In the first period subjects 
continued their self selected diet. During the remaining days of the 
study they ate a standardized diet consisting of ordinary foods that 
provide minimal levels of most nutrients. The diet was supplemented 
with purified and synthetic products to bring nutrient intakes up to 
moderate levels. During the next three periods of the study the 
subjects consumed a diet containing 2.8 mg. of pantothenic acid per day. 
Then the group was divided into two groups with one group being fed a 
diet containing 7.8 mg. pantothenic acid per day for two five-day 
periods followed by two five-day periods containing 12.8 mg. pantothenic 
acid per day. The second group was fed 12.8 mg. pantothenic acid per 
day first for two five-day periods followed by two five-day periods on 
the diet containing 7. 8 mg. pantothenic acid per day. Both groups 
ended the study consuming a self selected diet averaging 7.8 mg. 
pantothenic acid per day. The first week the subjects consumed a new 
level of dietary pantothenic acid were not included in the intake-
excretion values used to determine the results as it was considered an 
adjustment period. 
The mean urinary excretion of pantothenic acid was 3.9 mg./day 
when the subjects were on their self selected diets. Pantothenic acid 
excretion responded to changes in dietary intake. On the lowest 
pantothenic acid intake (2.8 mg./day), the excretion level was lowest 
(3.2 mg./day). Urinary excretion exceeded intake on this low dietary 
intake and the authors reasoned the excretion level indicated previous 
body stores were being lost or that synthesis occurred. It was suggest-
ed that 3.2 mg. pantothenic acid per day, the excretion associated 
with the lower dietary intake represented the minimal daily requirement 
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for tissue maintenance since at the intake of 2.8 mg. pantothenic acid 
per day 100 percent or more was excreted and at higher intakes of the 
vitamin only 50 percent was excreted. 
Cohenour and Calloway (1972) conducted a study on pregnant adoles-
cents to determine their pantothenic acid requirement since their review 
of literature indicated pantothenic acid was required for optimal 
reproductive performance in animals. To determine the requirement, 
dietary intakes were recorded through the use of nutritional histories 
and food records, blood levels of free and total pantothenic acid were 
obtained and urinary excretion of the vitamin were analyzed. Non-preg-
nant girls had the same data collected for comparison as did adult 
males maintained on 12 mg. pantothenic acid per day. Both pregnant 
and non-pregnant girls consumed a diet low in pantothenic acid in 
comparison with the other studies on pantothenic acid dietary intake 
(Chung et al. 1961; Fox and Linkswiler 1961; and Fry et al. 1976). 
Non-pregnant girls had higher total pantothenic acid in their blood, 
but had levels of free pantothenic acid in their blood similar to the 
pregnant girls. The urinary excretion data obtained on the three groups 
are shown in Table 2. 
Cohenour and Calloway (1972) reasoned from their data and from 
their literature review that those girls with urine excretions near 1.0 
mg. pantothenic acid per day were probably in a deficiency state. 
In a study conducted by Fry et al. (1976), ten healthy adult males 
consumed either a low pantothenic acid test diet or the same test diet 
supplemented with 10 mg. of pantothenic acid. The study lasted 84 days. 
The urinary excretion of the subjects on the low pantothenic acid test 
diet decreased from 3.05 mg./day at the start of the study to 0.79 
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Table 2. Urinary excretion in teenage girls (Cohenour and .Calloway 
1972). 
Postpartum Non-pregnant Healthy Males 
No . of 
subjects 14 5 8 
Mean & mg./day mg./day mg./day 
Standard 
Deviation 3.5 + 1.6 2.5 + 0.8 7.4 + 2.2 
Range 1.0- 5. 2 1.4 - 3.5 4. 2 - 9.6 
Table 3. Blood and urine levels of pantothenic acid of young males 
on pantothenic acid test diets (Fry et al. 1976). 
Un s upp 1 emen ted 
Supplemented 
Blood P .A. {ug . /ml.) 
day 1 day 70 
1.95+0.41 1.52+0.17 
1 .97+0.34 1 .81+0.18 
Urinary P .A. (mg./day) 
day 1 day 70 
3. 05+ 1 . 2 
3.95+0.23 
0.79+0.45 
5.47+0 . 64 
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mg./day at. day 70, as compared to 3.95 mg./day at the beginning of 
the study and 5.84 mg./day on day 70 for the supplemented group. Those 
persons who had higher pantothenic acid dietary intakes on the self 
selected diet had higher excretions of urinary pantothenic acid for a 
longer period of time than those on low pantothenic acid dietary intakes 
on self selected diets. This was true for subjects on the low panto-
thenic acid test diet. Thus the authors have made the assumption that 
the body has the ability to store large quantities of pantothenic acid. 
Differences between the blood pantothenic acid values for subjects 
receiving the supplemented or unsupplemented diets were much smaller 
than differences in urinary excretion of pantothenic acid (Table 3). 
Dietary intake and urinary excretion values of several vitamins 
including pantothenic acid was studied in preschool age children by 
Kerrey et al. (1968). In this study 40 preschool age children (3 l/2 
to 5 l/2 years of age), all free of chronic diseases, had three-day 
food records recorded by their mothers. Each mother was given detailed 
instructions both written and verbal, for recording the food consumption 
of the child and for collecting the 24 hour urine specimen. The 
children were divided into two groups, a higher socioeconomic status 
group or a lower socioeconomic status group. Nutrient intake was 
calculated from diet alone and vitamin supplements were considered 
later. The results of the dietary records showed the mean calorie 
intake for each group was slightly lower than the recommended allowance. 
The mean daily intakes of the other nutrients studied, except for iron, 
either met or exceeded the recommended allowance for both groups of 
children. Children from the low income group received diets providing 
more iron and thiamin than the higher income group while the higher 
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income group had diets providing more ascorbic acid and vitamin A than 
the lower income group. Iron, ascorbic acid, and vitamin A were the 
most limited nutrients for the largest number of children. The blood 
values of hemoglobin, hematocrit, and cholesterol were not significant-
ly different for the two groups. Urinary excretions for creatinine, 
nitrogen, thiamin, riboflavin, niacin and pantothenic acid tended to be 
higher for the higher income group. The average dietary intake of 
pantothenic acid was 3.9 mg./day for the higher income group and 5.0 
mg./day for the lower income group. The average urinary excretion of 
pantothenic acid was 3.36 ~ 2.1 mg./day for the higher income group 
and 1.74 ~ l .22 mg./day for the lower income group. The vitamin 
supplements usually did not contain pantothenic acid., and thus did not 
affect the results. The authors reasoned that a higher urinary 
excretion of pantothenic acid in the higher income group although 
their dietary intake was lower for pantothenic acid was due to tissue 
stores of the vitamin. The responsible adults of the lower income 
children indicated that food intakes had probably been inadequate 
quantitatively or qualitatively, or both, at some previous time. The 
authors cited a reference stating a low excretion in response to a 
normal irltake of most vitamins and minerals suggests depletion of 
tissue stores. 
Kirk (1977) reviewed data collected in Copenhagen in 1949 on 
urinary pantothenic acid excretion. The study included 102 men and 
85 women between the ages of 20 and 80 years of age. The subjects 
consumed a self selected diet. A summary of the findings found in 
Table 4 showed a moderate decrease in pantothenic acid excretion with 
age. The coefficient of correlation for age verses pantothenic acid 
excretion gave an r value of -0.28 (t=3.01) for men and -0.33 
(t= 3.19) for women. 
Table 4. Twenty-four hour pantothenic acid excretion in urine of 
subjects of various ages (Kirk 1977). 
Age Men Women 
n P.A. excretion (mg.) n P.A. excretion (mg . ) 
20-29 24 2.89 30 2. 72 
30-39 42 2. 92 19 2.47 
40-49 17 2.83 17 2.43 
50-59 9 2.65 8 2.53 
60-80 10 2.24 11 2. 00 
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Tarr et al. (1979) have studied eight volunteers receiving a semi-
purified diet with varied levels of pantothenic acid ranging from 
3.1 - 8.3 mg. per day. The authors combined their results with the 
results of Fry et al. (1976), and obtained the following urinary 
excretion curve for pantothenic acid: 
E = o.o49 r2 + o.84 (where E = excretion and I = intake) 
The authors raised the question of whether the source of panto-
thenic acid has an affect on absorption and utilization of pantothenic 
acid since their data showed a higher excretion of pantothenic acid 
when the mixed American diet was the source of pantothenic acid. 
There has not been a study correlating pantothenic acid dietary 
intake to kilocalorie intake, yet Fox and Linkswiler (1961), stated 
that a self selected diet containing 7.8 mg. pantothenic acid per day 
met recommended quantities of other nutrients. There also has not been 
a study conducted on an elderly population for dietary pantothenic 
Table 5. Percent dietary intake of the elderly in comparison to the 1974 Recommended Dietary Allowances. 
Author Sex Phos. kcal ca++ Fe++ Prot. Vit.C. Vit.A. Thia. Ribo . Niacin 
Growtkowski both 75 67 104 123 170 117 96 130 99 
& Sims 1978 
Brown 1977 Male 151 88 83 147 130 359 125 102 97 97 
Female 119 91 71 105 131 271 136 96 116 102 
Brown 1977 Male 110 56 76 91 95 148 72 65 81 61 
Institution Female 105 72 80 84 106 128 81 69 109 68 
Justice et a1.Ma1e 80 96 106 116 282 150 92 145 70 
1974 Female 99 86 92 116 215 172 90 127 79 
Kohrs et a1. Male 98 137 150 157 301 233 115 151 123 
1978 Fema 1 e 90 103 105 134 277 266 95 153 100 
Steidemann Male 153 72 112 123 120 144 110 87 112 97 
et a l. 1978 Female 108 74 80 78 l 04 184 113 67 113 63 
Henriksen & Male 74 75 110 91 100 161 73 71 
Cate 1971 Female 87 63 90 93 96 105 80 73 
Overall Percentage 124 81 86 106 116 205 141 86 113 85 
Low = X X X X X N 
0 
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acid intake although preschool age children, young adults and pregnant 
women have been studied for dietary pantothenic acid intake. A study 
of dietary pantothenic acid intake in the elderly would help in deter-
mining a dietary requirement for the vitamin in this group. This 
information would complement the information obtained in younger age 
groups and give .a more complete picture of the variations of panto-
thenic acid dietary intake in different age groups. 
Characteristics of the Elderly 
Studies reported in the literature on pantothenic acid status were 
conducted on healthy persons under the age of 65 (3.5 - 33 years of 
age). Although the number of elderly citizens in our population is 
increasing at a faster rate than the total population, no studies on 
pantothenic acid status in the elderly have been conducted. It has 
been estimated for the U.S.A. in 1980 that the number of people over 
age 65 will be 24.5 million or approximately 11 percent of the 
population (Beauchene and Davis 1979). 
Eating behavior trends in the elderly population have been studied 
by Exton-Smith (1972). In a cross section study the percentage of 
kilocalories in the diet derived from protein remained fairly constant 
(12.1 percent of the kilocalories for individuals in their early 70 1 S, 
12.4 percent for the middle 70 1 s, and 11.2 percent for the late 70 1 s). 
In a longitudinal study in which the same subjects were surveyed 
four, six, and fourteen years after the original survey, the investi-
gators found no significant difference in the four studies in the 
proportion of kilocalores contributed by carbohydrate, protein and fat. 
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There was a reduction in food intake, yet the proportion of calories 
from carbohydrate, protein and fat remained the same. 
Riboflavin, kilocalories, vitamin A, calcium and iron are 
nutrients reported to be in adequate supply in many diets of the elderly 
(Beauchene and Davis 1979; O'Hanlon and Kohrs 1978; and Brown et al. 
1977), yet other authors reported them to be in short supply (Harrill 
and Lervone 1977; Henriksen and Cate 1971; and Steidemann et al . 1978). 
Beauchene and Davis (1978) reported that several of the nutrients did 
not meet two thirds of the recommended dietary allowance suggested for 
this age group. Table 5 is a summary of the percent of the recommended 
dietary allowance met by elderly persons as conducted by several 
authors. 
Difficulties in Conducting Nutrition 
Studies in the Elderly 
Most of the nutritional studies carried out have been directed 
towards establishing nutritional requirements for optimal growth and 
development (Munro 1980; Beauchene and Davis 1979). Little information 
is available on nutritional changes that occur in adulthood and in 
the elderly. There has been limited amount of concrete information 
about nutritional requirements in the elderly due to the complexity of 
the many variables involved that are or seem to be inseparable from age. 
The first problem has been in defining age itself. Some 
individuals within any age group seem to be younger or older than 
their years. Physiological testing procedures to assess age differ-
ences in various organ 5ystems have demonstrated significant linear 
age regressions, but there are marked variations among individuals 
in the same age group (Sarrows and Beauchene 1970). 
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Other parameters that have made nutrition studies difficult 
include differences in genetic background, social environment, economic 
status, education, mobility, and regional food availability. These 
variables have more likely had an affect on the elderly than other age 
groups because of the cumulative effect of these conditions over a 
life time. Another difficulty, common to all age groups, has been the 
lack of a single index or even a limited number of criteria that could 
be used to assess nutritional status. After the measurements have been 
taken, the question of which values to use have still not been agreed 
upon (Beauchene and Davis 1979). 
Social, environmental and economic factors have had an affect on 
the nutritional status on the elderly since the presence or availability 
of food determines to a large extent nutrient intake (social factors -
are types and varieties of foods, economic factors - are foods available, 
environmental factors - are the desire to eat or the necessity to eat 
more due to increased activity). Bransby and Osborn (1955) conducted a 
study restricted to elderly men and women living alone or married 
couples residing without other persons. The participants were sub-
divided into health groups (fit, moderately fit or unfit), social 
groups (professional, intermediate professional, skilled, partly 
skilled, or unskilled), and income groups (high or low). Living alone 
included those persons living alone at their home independently or 
living 11 alone 11 in a nursing home. The results indicated both men and 
women who were living alone ate less than those who lived as married 
couples in all groups (health, social and income) . Those who lived 
alone in nursing homes ate more than those who lived alone at home. 
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The authors felt (as did Rockstein and Sussman 1976), that this was 
due to the fact that the food was being prepared for them while those 
who lived at home alone had to make the effort to prepare the meal. 
Those persons who lived at home alone often had an unbalanced and often 
inadequate intake of nutrients, yet adequate kilocalories. This was 
presumably due to prepackaged food and decreased income. Differences 
in health status (actually it should have been termed activity status 
since it did not infer that the subjects felt well or sick, or whether 
they had diseases or not), had little effect on food intake. Greater 
quantities of the more palatable foods like cakes, biscuits, milk, 
vegetables other than green ones, fruits, puddings .and sweets were 
eaten by the higher social groups. The lower social groups consumed 
more bread, fats (butter), stews and green vegetables. The higher 
income group ate more milk, cakes, vegetables, sweets, fruits, and 
milk as compared to a higher intake of breads, fats and stews by the 
lower income group. The higher income group had a higher intake of 
kilocalories as well as a higher intake of all nutrients than the 
lower income group. Age was a factor itself independent of social, 
economic or health status on nutrient intake. Men of 75 years of age 
and over consumed less kilocalories than men under the age of 75. 
There was a falling off with age in the intake of vitamin C. Women as 
they grew older had a decreased intake of kilocalories, fat, iron and 
vitamins other than vitamin C. 
A Vista-funded Seniors Nutrition Aide Program (SNAP) was 
evaluated for nutritional status by Hendricks et al. (1976). The 
program was initiated in recognition that when a person feels lonely 
or is on a tight budget, feeling unwell or a combination of such 
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stresses, s/he neglects his/her nutritional intake. The program 
encouraged cooperative interaction amoung the elderly and youth groups 
by promoting involvement in gardening and in the sharing of food prod-
ucts. Of the 300 individuals involved in the study 45 percent had not 
completed high school, one third of the population lived alone and 
their average annual income was less than $4,000.00 in 1975. The mean 
age was 69 with a range of 41 - 93. A three day diet record kept by 
each individual indicated energy requirements were not being met, yet 
40 percent of the women and 20 percent of the men were overweight. 
The researcher speculated that inactivity was the major contributor 
to this problem. Twenty-five percent of the men and 40 percent of the 
women were consuming less than 75 percent of their RDA of calcium. 
Iron intake was not a problem and vitamins were generally adequate or 
in excess. Hendricks et al. (1976) felt that the reduction of negative 
social factors common in the elderly (loneliness, decreased activity, 
low income) helped improve the nutritional intake of the participants. 
Older Americans have been thought to have a high proportion of 
their population residing in nursing homes, yet Kart et al. (1978), 
reports in a 1970 census that 96 percent of the males and 94 percent of 
the females older than 65 live at home leaving only approximately 5 
percent of the elderly residing in institutions. To further describe 
the elderly a survey conducted by the Metropolitan Life Insurance 
Company in 1975 reported the population of persons over 65 years of 
age consisted of 40 percent male and 60 percent female. After age 75, 
the population consisted of 25 percent male and 75 percent female 
(Rockstein and Sussman 1976). This study also estimated a life 
expectancy of 74 years for females and 66.6 years for males in 1976. 
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Rockstein and Sussman (1976) further described the elderly through a 
food consumption survey conducted in 1965-66. In that study 35 
percent of the persons 75 years old and over took a vitamin or mineral 
supplement on a regular basis. 
Physical limitations often occur in persons over 65 years of age. 
Rockstein and Sussman (1976) stated that 43 percent of the persons 
65 years of age and older had activity limitations, yet only 16 percent 
had major physical limitations. The causes of limitations were 
reported as heart disease occurring in 20 percent of both males and 
females, arthritis andrheumatism occuring in 27 percent of the women 
and 17 percent of the men, and visual impairments occuring in 7 
percent of both males and females. 
The physiological adaptations that occur in aging human beings 
have been thought to alter the nutritional status in this age group . 
Age has been taken into account for setting limits on certain physio-
logical measurements such as blood pressure, basal metabolism, body 
temperature, and glucose tolerance (Exton-Smith 1972). In studying 
cell biology, investigators have found that aging reduces the capacity 
to regulate metabolism. The time taken to induce enzymes with hormones 
becomes longer with age (alkaline phosphatase, acid phosphatase, 
0-amino acid oxidase, succinoxidase), the number of hormone receptors 
on cell surfaces diminishes and repeated cell division diminishes as 
the donor cell ages (Munro 1980). Also renal blood flow declines, 
glomerular filtration declines and the ability to form either a 
concentrated or a dilute urine decreases. In humans the ability of 
parietal. cells to secrete hydrochloric acid has been shown to decline, 
a general reduction in secretory ability of the digestive glands occurs 
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and a decrease in the number of non-glial cells in the cerebral cortex 
has been shown to occur (Winick 1977). 
The motor function in humans has also been shown to decline with 
age. A generalized weakened state has occurred in the elderly which 
was probably due to both a decline in the number of functioning muscle 
fibers and in the contractile process itself. Body composition also 
has changed during aging. Bone loss is a general phenomenon beginning 
at approximately the fifth decade, and an increase in adipose tissue 
mass has been shown to occur with increasing age. There was a discrep-
ancy in the literature about muscle mass as longitudinal studies on 
the same individuals have shown that lean body mass does not decline 
with age yet cross sectional studies have shown this to occur (Winick 
1977; Rockstein and Sussman 1976). 
Certain biochemical values have also been routinely reported as 
being different in the elderly, such as elevated serum vitamin A, 
decreased serum albumin and elevated serum lipids and elevated serum 
cholesterol (Stiedemann et al. 1978). Hypothiaminemia has occured 
more frequently in older persons, especially in those achlorhydric 
individuals. The destruction of thiamin by an altered pH of the gastric 
juice in the elderly and/or the action of intestional flora (shown to 
be both qualitatively and quantitatively different in the older person 
than in the younger person) have been thought to contribute to the 
increased incidence of hypothiaminemia in the elderly (Kirk 1977). 
Yet, many physiologic parameters have not been shown to change with 
age. Examples of this include hemoglobin level, the level of protein-
bound iodine in the plasma, iodine uptake of the thyroid gland, cap-
ability of the thyroid gland to respond to physiological stimulus, and 
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the response of the hypothalmic-pituitary-adrenal axis (Exton-Smith 
1972). These have been the trends reported, but the question as to 
how these changes alter nutritional status remains unanswered. 
It has been established that total caloric requirements diminish 
with age in the human (Rockstein and Sussman 1976); McGandy et al. 1966; 
Stiedemann et al. 1978; and Kart et al. 1978). It has not been made 
clear how much of the reduction is due to a decrease in basal oxygen 
consumption and how much is due to a reduced physical activity . In a 
survey conducted by HANES· ( 1978), 42 percent of the persons over 65 
years of age exercised regularly as compared to 54 percent who exercised 
in the younger adults 20 - 44 years of age. A higher proportion of 
younger persons participated in sports than older persons (58 percent 
in the 20 - 44 age bracket compared to 10 percent of those over 65 
years of age). McGandy et al. (1966) have calculated a decrease in 
basal metabolism of 5.23 kcal/day/year while the total caloric intake 
falls by 12.4 kcal/day/year. It was concluded that the difference of 
7.8 kcal/day/year must be related to a reduction in kilocalories 
required for other purposes, including physical activity. Rockstein 
and Sussman (1976), support the conclusions of McGandy et al . (1966). 
They stated the 11 Studies of B.M.R. (basal metabolic rate) undertaken 
early in this century demonstrated that rates were related most 
importantly to body size as measured by square meters of body surface. 
Rates are higher for males than for females at all ages. In both 
sexes the rates are highest in infancy and early childhood. There 
then is a gradual reduction of about 15 percent between ages of 20 
and 70 years. The decreasing B.M.R. combined with the reduced 
29 
expenditure of physical energy in work and/or recreation which is usual 
in older adults calls for decreased intake of calories as food. 11 (pg. 18) 
Another difficulty in conducting nutrient status studies on the 
elderly has been the difficulty in defending a policy of recommending 
a dietary allowance for only the healthy elderly adult. The relation-
ship of degenerative diseases and nutrition has been regarded as an 
important area of research. Degenerative diseases such as arteria-
sclerosis, hypertension, cancer, obesity, diabetes mellitus, osteo-
porosis, and diverticulosis have higher incidences in the elderly popu-
lation (Munro 1980). The National Center of Health Statistics reports 
that 41 percent of all non-institutionalized persons over the age of 
65 have hypertension as compared to 20 percent of all persons over the 
age of 17 having hypertension (NCHS of H.E.W. Nov. 8, 1976). As a 
result of the increasing incidence of chronic diseases in the older 
adult, it is probable that s/he would require an expanded range of 
-
nutrient requirements. The range in requirements would expand because 
dietary allowances are intended to cover 95 percent of the people 1 s 
nutrient requirements (Munro 1980). 
· Due to the facts that cell degeneration (more specifically atrophy 
of gastric and intestinal mucosa), increased occurrance of achlorhydria 
(Rockstein and Sussman 1976), and an increased incidence of drug con-
sumption occur in the elderly, a possible decrease in nutrient absorp-
tion has been thought to occur. With these facts in mind investigators 
have thought that an increase in nutrients would be required by the 
older person. At the same time the investigators have been confused 
about what affects a decreased basal metabolic rate, a decreased 
activity level, and a possible decrease in lean body mass have had on 
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nutrient requirements. For example, the possibility of a decrease in 
muscle mass has suggested that protein and amino acid requirements could 
change. Reduced calcium absorption plus bone resorption suggested a 
reevaluation of the calcium-phosphorous ratio and requirements. The 
decreased secretion of hydrochloric acid coupled with general gastric 
atrophy suggested an increased iron and perhaps vitamin B12 requirement 
(Winick 1977). Careful research aimed at determining nutrient require-
ments in the elderly has just begun and conflicting results have develop-
ed such as the protein requirement. In humans the p~tein synthesized 
daily has been shown to decline with age and the proteins synthesized 
by various organs are redistributed. Visceral tissue has made a great-
er overall contribution to total body protein synthesis in the elderly. 
From these observations. it has been tempting to predict that the total 
protein requirement for the elderly should have been less per unit 
body weight, yet actual measurements of protein requirements using 
various techniques suggested the minimum protein requirements have not 
changed with advancing age (Winick 1977) . This confusion for determ-
ing the requirements for protein and many vitamins has led to keeping 
the recommended dietary allowances for nutrients the same for this age 
group (Munro 1980; Exton-Smith 1972; and Winick 1977). 
11 Adequate meeting of nutritional needs might be defined as the 
situation in which the quality of life is not improved by increasing 
or decreasing intake of any nutrient or group of nutrients. It might 
also be defined as an intake of nutrients that maintains acceptable 
levels of blood and tissue concentrations~~ (Grills 1977 p. 137). 
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Effects of Nutrition on the 51derly 
11 It has not been determined whether the life long nutrition 
pattern of those who obtain advanced age contributed to their longevity 
or whether heredity has not only enabled them to survive, but in some 
manner has also been characteristic of their nutrition 11 (Exton-Smith 
1972 p. 853). Approximately three fourths of the deaths of the elderly 
in the recent past were caused by heart disease, cancer and stroke 
(Stiedemann et al. 1978). These and other debilitating diseases 
(obesity, hypertension, diabetes mellitus, osteoporosis, and chronic 
heart disease) have been influenced positively by the quality and 
quantity of the diet (Grills 1977; Exton-Smith 1972). It was conclud-
ed that dietary habits obtained in younger years and practiced through 
life could lead to resistance to these diseases or a reduction in their 
severity and thus an improved quality of life. '' ... evidence exists 
that the satisfaction and quality of life in old age is determined more 
by physical success at social adaptations than by physical limitations. 
This interpretation suggests that the highest priority should be given 
to all those social and supportive devices that will facilitate a high 
quality of life for the aged, insofar as their physical limitations 
will allow. Dietary adequacy is an important supportive device 11 (Mann 
1973 p. 1096). It has thus been considered important to determine 
the nutrient needs of the elderly (Grills 1977; Munro 1980; and 
Stiedemann et al. 1978). 
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Summary of the Review of Literature 
Pantothenic acid status as determined by calculating the amount 
of pantothenic acid in food from the tabled values established by 
microbiological assays conducted by Zook et al. (1956) or by determining 
the dietary pantothenic acid by analysis and comparing the dietary 
intake to urinary excretions have been done in various groups. The 
dietary intake information was obtained by either direct observation, 
by diet histories done by professionals or by diet records kept by 
the study participants and reviewed by professionals. Blood levels 
of pantothenic acid were observed (Fry et al. 1976; Cohenour and 
Calloway 1972) in some of the subjects,yet did not differ significantly 
with varying levels of pantothenic acid dietary intake as the urinary 
excretion did. Those subjects who consumed a higher level of dietary 
_pantothenic acid excreted a higher level of urinary pantothenic acid. 
Subjects consuming only 2.8 mg. pantothenic acid per day on a test diet 
excreted 3.2 mg. pantothenic acid per day or more than they consumed 
suggesting loss of body stores (Fox and Linkswiler 1961). Subjects 
who consumed a high level of pantothenic acid in their diets on a 
regular basis as determined by the content of pantothenic acid in their 
self selected diet, excreted higher urinary pantothenic acid for longer 
periods of time even while on a test diet low in pantothenic acid. 
This phenomena was attributed to the body 1 s ability to store large 
amounts of pantothenic acid in the body (Fox and Linkswiler 1961). 
There have been no studies reported on the consumption and excretion 
of pantothenic acid on an 11 average elderly population. 
33 
The nutrient intake of elderly citizens has been observed by 
several authors (Grotkowski and Sims 1978; o•Hanlon and Kohrs 1978; 
Stiedemann et al. 1978; and Brown et al. 1977), and a trend of decreas-
ing consumption of kilocalories, calcium, thiamin, iron and riboflavin, 
have been reported. A decrease in total kilocalories consumed would 
lead to a decrease in the amount of other essential nutrients consumed 
unless extreme care of food choices were made. Several authors reported 
several nutrients to be low (Kohrs et al. 1978b; Brown et al. 1978; 
and o•Hanlon and Kohrs 1978) and Beauchene and Davis (1979), made the 
observation that several nutrients were only consumed at two-thirds 
the recommended dietary allowance or less. 
Concern has developed over the general nutrient status of the 
elderly population due to their unique life style. Older persons often 
live alone on limited budgets, are lonely, have increased incidence of 
disease and drug usage and often have physiological adaptation such as 
a decreased basal metabolic rate, a decreased glomerular filtration 
rate, and a decrease in secretory function of digestiveglands (Winick 
1977). Conclusive evidence on how these physiological adaptation 
change nutrient requirements or how nutrient intake alters these 
physiological adaptations was not available. The recorrrnended dietary 
.allowances for the elderly population have not been altered from the 
younger adult age groups due to the small amount of data available 
and to its being inconclusive. 
More data are needed on nutrient intake in the elderly popula-
tion to determine their requirements for several vitamins and nutrients, 
and also to validate ' the thoughts and trends on the elderly•s nutrient 
requirements. Several factors besides age (social, economic, and 
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environmental) influence nutrient intake which makes it hard to obtain 
conclusive evidence, yet more observation on this topic would develop 
a trend that could be useful in making dietary recommendations. Observ-
ing and reporting the dietary intake of pantothenic acid in the elderly 
is important as it has not been observed and reported on. This observa-
tion would be helpful in making a recommendation for this vitamin for 
this age group. 
CHAPTER III 
METHODOLOGY 
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This study has been conducted on persons 65 years of age and over. 
It is the purpose of this study to: 1) determine the average dietary 
intake of pantothenic acid in the elderly individual; 2) correlate the 
dietary pantothenic acid to the amount of pantothenic acid excreted 
in the urine to estimate pantothenic acid status of the individual; 
3) to report the pantothenic acid level in the blood and correlate 
the value with the pantothenic acid dietary intake. 
It was assumed in this study that dietary pantothenic acid has a 
direct effect on the urinary excretion of pantothenic acid and the 
blood value of pantothenic acid. A cause and effect relationship was 
thus expected. This information in turn was then used to determine 
what the nutrient balance (intake verses excretion) for pantothenic 
acid was for the elderly population. 
Samples 
The persons who participated in this study were over 65 years of 
age, Caucausian except for two Philippines, and free of chronic debili-
tating diseases. All non-institutionalized participants resided in 
Logan, Utah, in their own home or in a two bedroom apartment affiliat-
ed with Utah State University•s housing contracts. Several of the 
participants lived in Sun City, Arizona for most of the year, but 
resided in Logan, Utah for three months during the summer. The insti-
tutionalized participants were residents of Sunshine Terrace, a con-
valescent home also located in Logan, Utah, which is accredited by the 
Utah State Board of Health and having Medicare and Medicaid benefits. 
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To obtain an average dietary pantothenic acid intake of an elderly 
popul~tion, the author attempted to obtain persons of both sexes, 
with different living situations (i.e. institutionalized and non-
institutionalized persons), encompassing a variety of ages over 65, 
and free from chronic diseases. It was felt that if these categories 
were met, it would· provide a good representation of a healthy elderly 
group and would also provide a means for comparing how age, sex, 
and living situation alter the intake of pantothenic acid. An attempt 
to match males with females for the various five year age brackets 
(the five year age brackets were 65-70, 71-75, etc.) was made. A 
broad range of ages for males and females was obtained for both 
institutionalized and non-institutionalized persons. Several partici-
pants were obtained for each five-year age bracket for both males 
and females, although a one to one matching for each age category 
. was not obtained . Difficulties arose in obtaining male institutional-
ized participants who were free from chronic diseases and thus this 
subgroup represented a small portion of the total population. 
Non-institutionalized participants were contacted through 
Utah State University 1 s Emeriti Association, local church groups, 
Deseret Industries (a local refurbishing and recycling industry that 
employs elderly citizens), or from referals from other participants. 
The institutionalized participants were contacted for willingness 
to participate after the author obtained from the institution 1 s 
administrator, head nurse, and social worker a list of persons who 
were free of chronic diseases and who they thought would be willing 
and able to participate . 
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It is the standard procedure and requirement at Utah State 
University that all research projects conducted in connection with 
human beings be approved by the graduate school to ensure that safe 
procedures are known by the researcher and are practiced. In this 
study a blood drawing by venipuncture, a 24 hour urine collection 
as well as keeping a seven day diet record was required by each 
participant. A written consent form which described the normal risks 
that could be encountered in a blood drawing by venipuncture was sign-
ed by each participant. A copy of the written consent form is found 
in Appendix A, as is other written material about the purpose and 
benefits of the study. 
Description of the Instruments Used 
to Obtain the Data 
The first step in obtaining information about the elderly in this 
study was to develop a questionnaire packet (a copy of which is contain-
ed in Appendix B). Information about the participant 1 S background and 
current living situation were obtained by the questions on the form. 
The information asked for included age, weight, height, education, 
available cooking facilities, frequency of eating out, eating patterns 
(inf1uences of ethnic, regional, or religious background), frequency 
and dosage of drug intake, health status and current diseases, frequency 
and dosage of specific vitamin supplements, and living arrangements 
(own home, with family, etc.). No physical examinations were required 
or administered in the study. Health status was based on the medical 
record for the institutionalized participants and for the non-institu-
tionalized participants it was based on their description. The packet 
also included forms for the subjects to record their dietary intake in 
household measurements. The form had reminders to include all food 
(such as butter, jelly, cream, sugar, etc.) and drinks. A seven day 
record was used to provide an average dietary intake and thus avoid 
including an odd day's dietary intake as a result. 
Protocol 
The Utah State University Emeriti Association, local church 
groups, Deseret Industries Inc., other study participants and the 
administrative staff of Sunshine Terrace (a local convalescent home) 
were all helpful in contacting the study participants. 
The non-institutionalized participants were contacted and involv-
ed in the study in the following manner: 
1) Participants were initially contacted by a telephone call which 
informed them of the study (i.e., the purpose of the study, what 
the involvement included, who was responsible for the study and 
the benefits of the study). 
2) An appointment was made with the subjects if they were interested 
and wnling to participate so the study could be explained in more 
detail. At the appointed time for discussion, the interviewer (a 
registered dietitian) explained what was involved in collecting a 
24 hour urine specimen,a fasting blood drawing, and recording 
dietary intake for seven consecutfve days. Instructions were given 
verbally and in written form to assure that the 24 hour urine 
collection was collected for the proper length of time in an 
aseptic manner, and that they were aware the blood sample involved 
collecting three vials by venipuncture that had to be drawn while 
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the subject was in a fasting state. Instructions on how to record 
their dietary intake was explained by demonstrating portion sizes 
with the help of food models and household measuring utensils . The 
food models helped illustrate the importance of recording the foods 
eaten in exact terms such as ounces, te~spoons or cups and the 
ambiguity of terms 11ke small, medium and large. The participants 
were instructed to record the foods in their ready to eat form in 
the exact weights or measures on the form provided (Appendix B). 
The participants recorded their dietary intake for seven days so 
that an average of the seven days could be used as a representation 
of their usual dietary intake. The first day ' s diet record was 
careful ly revi ewed by the interviewer to hel p the participant with 
any questions s/he may have had with the record keeping and to 
assure the record was accurate and complete. The participants 
were told to continue to eat as they usually did so as to give a 
good representation of their average consumption and to avoid as 
much bias as possible. Dietary counseling was provided after the 
seven day study involvement for those who requested it or who had 
gross inadequacies in the intake of any one or more nutrients. 
A dietary history was taken at the beginning of the study and used 
as a cross check for the dietary record. 
3) On the first day of their involvement in the study the participants 
signed a written consent form (found in Appendix A) stating they 
knew what was involved in the study and they were aware of the 
normal risks involved in a blood drawing. The first day of the 
food reaord was filled out with them ublizing measuring utensils 
and food models. 
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4) On the second and third day of the study, the interviewer checked 
with the participants to see if they had any questions on record-
ing their dietary intake and to deliver the materials for the urine 
collection. 
5) The 24 hour urine collection was collected on the fourth day of 
the study and the collection started with the second voided 
specimen of the day. 
6) Fasting blood samples were drawn by venipuncture in heparinized 
vacutainers for the pantothenic acid analysis on the fifth day of 
t he study at the Logan Hospital by a registered medical technologist. 
A 1 Chem 18 1 panel was drawn on all participants for analysis of 
other parameters in addition to pantothenic acid analysis. A 
copy of the blood analysis was sent to their personal physician. 
The urine collections and blood samples were taken at this point 
back to the laboratory at Utah Stat University and frozen until 
they could be analyzed for pantothenic acid content . 
7) The participants were contacted by phone or by a visit from the 
interviewer for the rest of the week. At the end of the seven 
day study the interviewer met with the participant about the 
dietary record, any questions they had, and for dietary counseling. 
The institutionalized participants were contacted in a slightly 
different manner and their involvement requirements were also somewhat 
different. They were involved in the study in the following manner: 
1) Arrangements were made with the local accredited convalescent home 
located in Logan, Utah to utilize their facility to observe dietary 
consumption of willing patients. 
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2) The purpose and tentative procedures of the study was discussed 
with the administrator of the facility and with the nursing and 
dietary staffs. Their help was enlisted for the 24 hour urine 
collection, recording food brought in from home and for the 
fasting blood drawing. 
3) A menu for the week was obtained in advance with average portion 
sizes served noted, so a form could be made in advance to make 
observations of food intake easier to record and so that the 
nutrients provided could be calculated. 
4) The researcher held a meeting with the facility 1s social worker 
and head nurse to help guide in the selection of participants who 
were free from chronic diseases and willing to cooperate in the 
study. 
5) The suggested patients were contacted and the study was discussed 
with them. The families of the willing participants were contact-
ed (by phone and written letter, a copy of which is found in 
Appendix B), and the study was discussed with them also. A written 
consent form was signed by both the participant and a family 
member to ensure the patient 1 S rights were not violated. 
6) Information about the participant 1 s background and health status 
was obtained from the medical record and from a personal interview. 
7) For a seven day period the three meals and nourishments of the 
participants were observed and recorded by two dietitians. A 
sample tray was weighed in gram weights before the remainder of 
the trays were assembled. Standardized utensils were used in 
serving the food, so all trays were of approximately the same 
composition. Food items left on the plate were estimated (not 
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weighed) and subtracted from the initial served portion. Most 
participants ate in a common dining room which made observation 
of dietary consumption a bit easier. 
8) At midweek the nursing staff and family members helped remind the 
participants about the 24 hour urine collection. Reminder notes 
were posted on the bathroom doors and collection utensils were 
easily available and easy to handle. The collection started with 
the second voided specimen of the day. The samples were frozen 
until analysis could be done, as was the procedure in the non-
institutionalized group. 
9) Fasting blood samples were drawn by venipuncture at midweek by the 
facility•s nursing supervisor before breakfast was served to the 
patients. Half of the subjects had their blood samples drawn on 
day three of the study and the other half of the group had their 
blood samples drawn on day four. A •chem 18 1 panel was drawn on 
all participants, and a copy was put in their permanent medical 
record at the convalescent home. 
10) At the completion of the seven-day observation of food consumption, 
the dietary record was discussed with the subjects and suggestions 
on how to improve dietary intakes were given. Also the investiga-
tors discussed with the dietary supervisor the observations noted 
about specific participant•s dietary intake along with suggestions 
on how to help improve their dietary intake. 
Analysis of Food, Blood and Urine 
for Pantothenic Acid 
The participant•s blood, urine and food were all analyzed for 
pantothenic acid content. Vitamins and nutrients other than pantothenic 
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acid were calculated for the foods consumed by the elderly using the 
U.S.D . A. 456 computer data tape (1975). A 'Chern 18' panel analysis 
was performed on the blood at the Logan Hospital as analysis for 
pantothenic acid content was completed using the procedures developed 
by Wyse et al. (1979). The blood sample was drawn while the subjects 
were in a fasting state. The urine analysis was done on an aliquot of 
a total 24 hour collection. 
'Chern 18' Panel 
A 'Chern 18' panel analyses 18 substances in the blood. These 
substances include: SGOT - serum glutamic oxaloacetate transaminase 
(mu/ml), LDH- lactate dehydrogenase (mu/ml ), alkaline phosphatase 
(mu/ml), direct bilirubin (mg.%), total bilirubin (mg. %), creatinine 
(mg .% ), uric acid (mg. %), cholesterol (mg. %) , inorganic phosphate 
(mg. %), blood urea nitrogen (mg. %), carbon dioxide (meq./1), chloride 
(meq./1.), potassium (meq./1 . ) , and sodium (meq./1 .). In addition, the 
blood was analyzed for: white blood cell count, red blood cell count, 
hemoglobin (gm. %), hematocrit (%), mean corpuscular volume, mean 
corpuscular hemoglobin concentration( %), and mean corpuscular hemoglobin 
(uug.). A copy of the specific substances as well as their normal 
ranges can be found in Appendix C. This data was obtained to observe 
if any trends developed in the specific blood values (either higher or 
lower than normal). The trends could then be studied for nutritional 
reasons for their abnormality. 
Food Analysis 
Food analyses for determining the content of pantothenic acid in 
specific foods were conducted concurrently with this study. The 
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pantothenic acid analysis was done on foods that were commonly consumed 
by the study participants, but had not been assayed previously by 
Zook et al. (1956) or Walsh (1979). The food samples that were assayed 
for pantothenic acid content concurrently with the study were all 
assayed using both the microbiological assay and the radioimmunoassay 
(RIA). Walsh (1979) found a correlation coefficient of r = 0.968 
between the two methods. The results obtained by the microbiological 
assay (as opposed to the RIA method) were used to determine the panto-
thenic acid dietary consumption in this study to give uniformity to the 
results since the Zook et al. (1956) data was assayed utilizing the 
microbiological method. 
The general procedure followed for the microbiological assay was 
the one recommended by the Association of Official Analytical Chemists 
(A.O.A.C.) (Howitz 1975 P· 845). Walsh (1979) adapted the RIA 
procedure developed by Wyse et al. (1979) for determining the panto-
thenic acid content in foods . Minor adaptations were made in the RIA 
procedure developed by Walsh (1979) and in the microbiological procedure 
recommended by the A.O.A.C. (Howitz, 1975). A summary of the actual 
procedures used is given below to define the actual alterations made. 
I. Preparation of the food for analysis was done according to the 
methods described by Walsh (1979). 
II. Liberation of Pantothenic Acid in Foods. 
A. Digestion. 
1) The food samples were thawed in the refrigerator overnight. 
2) The pH of the food samples were adjusted to between 6.5 
and 7.5 with either NaOH or HCl. 
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3) Food samples weighing between 6 to 10 grams were placed in 
test tubes. The test tubes were capped lightly and auto-
claved at approximately 121°C. for 10 minutes. The test 
tubes were then capped tightly and allowed to cool. 
4) The appropriate number (4 test tubes for each food sample 
for 4 replications) of test tubes or vials were labeled 
and weighed. 
5) One to two grams of food sample were put in each test 
tube and the test tube plus food sample were weighed. 
6) To each test tube, 2 ml. of the following mixture was 
added: 
0.0036 ml. of 6% alkaline phosphatase (liquid form-
1100 unit activity) 
0.4 ml. Tris, pH 8.3, 1 molar. 
0. 01 ml. Hog Kidney Enzyme 
1.856 ml. distilled water 
2.0 ml total 
7) An enzyme blank with 10 ml. of the above solution was pre-
pared. 
8) Each test tube was mixed vigorously, covered tightly and 
incubated for at least six hours at 37°C. 
B. Dialysis. 
1) The appropriate number of dilution flasks or plastic 
bottles were prepared by prelabeling and adding a noted 
amount of distilled water (usually between 60 and 100 ml .). 
2) The dialysis tubing was soaked overnight. 
3) Two to three ml. of each food sample was transferred to 
the dialysis tubing. 
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4) The dialysis tubing was tie~ firmly and placed into the 
appropriately labeled flask. A stir bar was added to the 
flask and the flask was covered tightly. 
5) The flasks and contents were placed in the cold room where 
the contents could be stirred for at least 8 hours. 
III. The Microbiological Assay Procedure Steps Used. 
Day 1 . 
1) The Lactobacillus plantarum culture was incubated at 37°C. 
in the MRS broth and allowed to grow for 16 to 20 hours . 
2) The stock solution of Calcium Pantothenate (CaPA) (0.2 mg./ 
ml.) was mixed for 1 hour and then diluted to a ratio of 
1:100 with distilled water. The 1:100 CaPA solution was 
mixed for 1 hour and diluted with distilled water to a 
concentration of 0.2 mg./ml. CaPA and 0.02 ug./ml. CaPA. 
Day 2. 
1) The 0.2 ug./ml. and 0.02 ug./ml. CaPA solutions were mixed 
for 1 hour. 
2) Test tubes were set up and labeled. Each food had 5 
dilutions of the food sample for standard (Standard= a 
premeasured, determined level of pantothenic acid used 
for obtaining a standard curve for measuring results) 
prepared so an average value could be obtained (so a low 
or high value reading would not be misinterpreted). Thus 5 
tubes were prepared for each sample. 
3) The pantothenic acid media was prepared in the proportions 
the package label directed. The total volume prepared 
was calculated by making 5 ml. per tube plus 25 ml. extra. 
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4) Five ml. of the pantothenic acid media was added to each 
prelabeled test tube. 
5) The food sample or •standard• pantothenic acid solution 
was added to the appropriate test tubes. Each food sample 
or •standard• had 5 test tubes each, with one tube having 
1 ml. of the sample added to it, the second tube had 2 ml. 
of the sample added to it and the other 3 tubes had 3, 4, 
or 5 ml. of sample added to them. 
6) The appropriate amount of water was added to each test 
tube to bring the total volume of each test tube to 10 ml. 
(i.e., 5 ml. pantothenic acid media+ 2 ml. food sample+ 
3 ml. water equals 10 ml.). 
7) Each test tube was covered lightly with loose fitting caps 
and autoclaved at approximately 121°C. for 10 minutes to 
prevent bacterial growth. Then they were capped tightly 
and allowed to cool. 
8) The Lactobacillus plantarum cells (which had been incubated 
overnight) were washed 3 times in 10 ml. of 0.9% saline 
and centrifuged for 10 minutes after each washing. 
9) Each test tube was innoculated with 1 drop of the Lactbacil-
lus plantarum-saline suspension and incubated at 37°C. for 
17 to 20 hours. 
10) The turbidity of the test tubes (indicative of the panto-
thenic acid content of the food) was read on a spectrophoto-
meter at 620 nm. 
11) The results were calculated back utilizing dilution factors 
used through the analysis to produce results in units of 
mg. P.A./100 gm. food. (P.A. =pantothenic acid). 
I 
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IV. The Radioimmunoassay (RIA) Procedure Steps Used. 
1) The albumin, antisera and radioactive pantothenic acid (3HPA) 
as prepared and described by· Wyse et al. (1979) were thawed to 
room temperature. 
2) A 1:100 antisera:albumin solution was prepared. The total 
volume of solution prepared was based on 0.5 ml. per test 
tube plus 1 ml. extra. 
3) Radioactive p~ntothenic acid (3HPA) was added to the albumin-
antisera solution. The amount of 3HPA added to the albumin-
antisera solution was based on 0.05 ml. per test tube plus 
0.1 ml. extra. 
4) The albumin-antisera- 3HPA solution was then stirred and 0.55 
ml. of this solution was added to each test tube. 
5) To each tube, 0.5 ml. of food sample or 'standard' ('stand-
ards' were 5,7,10,12,15,25,35,60, and 100 ng. pantothenic acid 
solution) were added. 
6) The food sample or 'standard' -albumin-antisera-3HPA solution 
was incubated at room temperature for 10 to 15 minutes. 
7) Saturated ammonium sulfate (1 ml .) was added to each tube and 
mixed with the solution. The tubes were then centrifuged at 
approximately 8,000 rpm for approximately 12 minutes and then 
the supernatant was drained off. 
8) To resuspend the precipitate, 0.5 ml. of 50% ammonium sulfate 
was added to each test tube. The test tubes were again 
centrifuged at approximately 8,000 rpm for 12 minutes and the 
supernatant was drained off. 
9) Soluene (0.2 to 0.3 ml .) was added to each tube and mixed 
vigorously. The test tubes were then heated to 40°C. for 
3 minutes. 
10) Oimilume (3 ml .) was added to each test tube and the test 
tubes were put into a scintillation counter to count the 
radioactivity of the solution. 
49 
11) Results from the scintillation counter reading were calculat-
ed back utilizing dilution factors used through the analysis 
to produce results in units of mg. P.A. /100 gm. food. 
Blood Analysis 
The Procedure Steps Used for Liberation of Pantothenic Acid in Blood. 
1) The blood as obtained fro~ the study participants in a fasting 
state was freeze thawed three times. 
2) One ml. of blood was pipetted out and incubated with 0.1 ml. of 
hog kidney extract (a preparation akin to pigeon liver extract 
containing 385 nmoles pantothenase activity). 
3) Ten un i ts of alkaline phosphatase (Sigma P3887) and 0.1 ml. of 
tris (pH 8.3, 1 molar) buffer were added to the blood-pantothenase 
mixture. 
4) Total volume of the mixture was made to 2 ml. with distilled water. 
5) The mixture was incubated at 37°C. for a period of 8 to 10 hours 
with intermitant mixing. An enzyme blank was also included. 
6) The addition of ZnS04 (5%) and Ba(OH) 2 (0.3 N.) in equimolar 
concentrations terminated the reaction. Three ml. of this 
solution was used. 
7) The above solution was centrifuged in a clinical centrifuge at 
approximately 2,000 X g for 10 minutes. This produced a protein 
free clear blood supernatant. 
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The supernatant in step 7 was analyzed for pantothenic acid by 
the radioimmunoassay method and by the conventional microbiological 
assay (as described in the Food Analysis Procedure section - except 
the supernatant was substituted for the food sample.). 
Urine Analysis 
The Procedure Steps Used for Liberation of Pantothenic Acid in Urine. 
1) The total volume of urine obtained in the 24 hour urine collection 
was measured so as to report the amount of pantothenic acid per 
volume and per gram creatinine. 
2) A small portion of the total urine volume was frozen for analysis. 
3) The urine was thawed and centrifuged at approximately 2,000 rpm 
for 5 minutes. 
4) The supernatant of the urine was used for analysis (the pellet 
was discarded). 
5) The supernatant was diluted with distilled water to obtain a 1:20 
dilution. (Further dilution had to be done occas~onally -
especially in the microbiological assay · to obtain a value of 
pantothenic acid somewhere in the range of 20 to 60 ng./ml.). 
6) A portion of the diluted urine supernatant (0.1 to 0. 2 ml .) was 
analyzed for pantothenic acid content by the RIA method and a 
small portion(O.S to 2.0 ml.) of the diluted urine supernatant 
was analyzed by the microbiological method (as described in the 
Food Analysis Procedure section - except the urine supernatant 
was substituted for the food sample). 
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Analysis of Dietary Intake 
The data from the food records were recorded and coded for the 
computer analysis of nutrient intake. Codes for age, weight, height, 
drugs, diseases, reliability of food recording, vitamins, meal involved, 
and educational level were assigned to make retrieval of the informa-
tion easier. The foods were given the same code number as assigned 
to them in Handbook 8 (1963). The gram weight of the serving of food 
was the code for the amount of food consumed. The household measures 
that the participants used to record their intake was converted to 
gram weights . The coded data was keypunched and put on a permanent 
file in the computer. The U.S.D.A. Handbook 456 data file tape was 
used to determine the nutrient intake of the participants. An aver-
age of the seven-day nutrient intake as recorded by the participants 
of the study was used as their average dietary intake. The pantothenic 
acid dietary data tape was developed at Utah State University by 
utilizing the data analyzed by Zook et al. (1956), Walsh (1979), or 
analyzed concurrently with the study, or imputed data. The pantothenic 
acid content of foods as analyzed by the microbiological method by 
Walsh (1979) in their ready to eat and/or cooked form was a big 
contributor to the pantothenic acid data file, as was the food 
analysis conducted concurrently with the study. The food analysis 
conducted by Zook et al. (1956) for foods in their ready to eat form, 
or canned foods, also contributed a big portion of the pantothenic 
acid data file. Foods that had not been analyzed by Zook et al. (1956), 
Walsh (1979), or concurrently with the study were imputed using the 
pantothenic acid content of the specific food 1 S basic ingredients . 
52 
A description of how the values were imputed and a description of 
which foods in the pantothenic acid data file were contributed by 
Zook et al. (1956), Walsh (1979), or those analyzed concurrently with 
the study, or from imputed values can be found in Appendix D. 
The percent of the recommended dietary allowance was noted for 
each nutrient on the U.S.D.A. 456 computer data tape (1975). The 
proportion of kilocalories and the proportion of pantothenic acid 
consumed at the various meals (breakfast, lunch, dinner, or snack) 
were calculated. 
Statistical Analysis Performed on the Data 
The following statistical tests were conducted: 
1) Analysis of variance for kilocalorie intake between the four 
groups (the four groups referred to are institutionalized males, 
institutionalized females, non-institutionalized males, non-
institutionalized females). 
2) Analysis of variance for the total pantothenic acid intake (diet-
ary plus vitamin supplements), between the four groups. 
3) Analysis of variance for dietary pantothenic acid intake between 
the four groups. 
4) Correlation of kilocalories to pantothenic acid dietary intake. 
5) Correlation of activity to dietary pantothenic acid intake. 
6) Correlation of the dietary intake of the nutrients on the U.S.D.A. 
computer data tape with pantothenic acid dietary intake. 
7) Correlation of urinary excretion to dietary intake of pantothenic 
acid. 
8) Correlation of blood values to dietary intake of pantothenic acid. 
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CHAPTER IV 
RESULTS 
A recommended dietary allowance for pantothenic acid in the elderly 
population has not been suggested because dietary intake, urinary excre-
tions and blood values have not been studied in this group. The objec-
tives of the study were to: 1) determine the average dietary intake of 
pantothenic acid in the elderly population; 2) correlate the dietary in-
take to the urinary excretion of pantothenic acid; and 3) report the blood 
va 1 ues of pantothenic acid and correlate it to the dietary intake of 
pantothenic acid. 
Description of an Elderly Population 
Residing in Logan, Utah 
The characteristics of the elderly population served as independent 
variables in the research. The results presented in Appendix E describe 
the population according to educational 1 evel, 1 iving arrangements (vJ heth-
er they live in their own home, an apartment, or in an institution for the 
elderly), marital status, employment rate, activity level, incidence of 
disease, usage of drugs, usage of vitamin supplements and incidence of 
che\ving problems. The results have been separated on the basis of insti-
tutionalization and non-institutionalization as well as for sex, for ease 
in comparing the data. 
Heights and weights of all the subjects were recorded and any person 
being over 120 percent of their ideal body weight was considered obese 
(Fogarty Recommended Weight in Relation to Height table 1975). By this 
criteria 21 percent of the non-institutionalized group and 19 percent of 
the institutionalized subjects were obese. More than twice as many older 
females (28 percent [5]) than males (12.5 percent [4]) were obese. 
Analysis of Variance Calculated for 
Elderly Population Subgroups on · 
Intake, Urinary Excretion and 
Blood Level of Pantothenic Acfd 
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A oneway analysis of variance among the four groups (institu-
tionalized males, non-institutionalized males, non-institutionalized 
females, and institutionalized females) for kilocalorie intake, 
total pantothenic acid intake (including supplements and dietary 
sources) dietary pantothenic acid intake, urinary excretion and 
blood levels of pantothenic acid was calculated. The analysis of 
variance procedure was performed to determine the mean and standard 
deviation of pantothenic acid intake, excretion and retention 
between the subgroups of the population and to determine if any 
group was significantly different from the other groups for the 
various measurements. The results as obtained utilizing a Fisher ' s 
LSD at the .05 level (Table 6) indicated non-institutionalized 
females consumed significantly fewer kilocalories than inst i tu-
tionalized females and non-institutionalized males. Table 6 also 
indicated no significant difference between the four subgroups for 
total pantothenic acid intake. The non-institutionalized females 
consumed significantly less dietary pantothenic acid than non-
institutionalized males. Institutionalized females excreted 
significantly less pantothenic acid than the other subgroups of 
the population according to the microbiological/volume and RIA/ 
volume measurement methods. Non- institutiona 1 i zed rna 1 es excreted 
significantly less pantothenic acid than the other subgroups of 
the population according to the RIA/creatinine measurement. 
Non-institutionalized females had a significantly lower level of 
pantothenic acid in the blood than the other subgroups of the population. 
Table 6. Means and standard deviations of pantothenic ac1d intake, urinary excretion and blood levels 
in subgroups of the population. 
Non-institut1onal Institutional Non-institutional Institutional 
Substance Females Females Males Males Composite 
Kilocalories ~878 .:!:_ 479* a 1980 + 338 b 2179 + 550 b 2212 + 252 2033 + 465 
Total Pantothenic - - - -
acid (mg.) 8.6 + 6.9 7.7 + 6.4 13.6+21.1 12.5 + 8.2 10.3 + 13 .8 
- - - - -Dietary 
*a b Pantothenic aci c1 b.4 .:!:_ 1.3 5.8 + 1.4 6.3 + 1.5 6.5 + 1.1 5.9 + 1.4 
Urine - - - -b **a b RIA/Volume (mg.) 0.1 + 9.1 4.7 + 5.8 8.8 + 6.5 6.3 + 8.4 8.2 + 7.6 
Urine - - - - -b b **a RIA/Creatinine mg 0.0 + 7.7 10.9 + 10.4 6.9 + 5.4 8.8 + 7.7 9.0 + 7.7 
Urine - - - -
7.9 + 11.~ **a b b Micro/ Vo 1 ume (mg 3.9 + 4.3 7.4+].8 7.2+10 .7 6.8 + 8.9 
Urine - - - - -
Micro/Creatinine 7.6 + 10.9 9.4 + 9.6 6.2 + 7.7 10.1 + 9.9 7.6 + 9.4 
Blood - - - -
RIA (mg.) 493 + 212* a 699 + 376 b 513 + 259 b 745 + 341 b 565 + 294 
Blood - - - - -
Microbiological 196 + 196 530 + 121 538 + 179 609 + 116 537 + 167 (mg.) - - - - -
* Significant at p= .03 level---
** Significant at p= .01 level-- based on analysis of variance, significance between variable is 
based on Fisher's LSD. Variables followed by different letters differ significantly from each 
other. (.T1 (.T1 
Analysis of Variance Calculated Among 
Subgroups of the Elderly Population 
on Several Nutrients 
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The means, standard deviations, and ranges for other nutrients 
were calculated (Table 7). When 'Total' appears before a vitamin or 
mineral, the data represents vitamin or mineral intake from dietary 
sources plus supplemented sources for persons who did and did not 
consume supplemental vitamins and minerals (n = 91). Hhen 'Dietary' 
appears before the vitamin or mineral, the data represent intake from 
dietary sources alone for persons who did and did not consume 
supplemental vitamins and/or minerals . The values contributed by the 
vitamin or mineral supplement were not calculated in the total value 
(n = 91). When 'Supplemented' appears before the vitamin or mineral, 
only the data obtained from persons consuming vitamin or mineral 
supplements were utilized (n = 21). Both dietary and supplemented 
sources contributed to the total value. A oneway analysis of variance 
among the four subgroups was calculated for the nutrients in Table 7 
using a Fisher's LSD set at the .05 level. The nutrients listed in 
Table 7 that were found to have one or more values significantly different 
from the others are noted by the astricks. The nutrients that are 
significantly different are denoted by a different letter following their 
value. The 'Supplemented' group often had a low minimum intake. This 
1t1as due to the fact that all persons who took supplements were grouped 
together and a person taking B-complex vitamins may not have been taking 
a calcium or vitamin C supplement. Thus minimum and mean values would 
be lower than if the supplemented group had been divided out by 
specific vitamin. 
Table 7. Means and standard deviations of nutrients consumed by study participants. · 
Nutrient 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Females Females Males Males Composite Interval (mean) 
7<** l980+328b 2197+500b Kil oca 1 ori e 1878+478 a 2212+252 2033+465 1936-2130 
~ 1 012-3357) ( 1123-2530) (148:6-3674) (1818-2464) (1012-3674) 
76+ 15 b 75+ 12 b **a Protei n ( gm. ) 87+19 87+15 80+16 77-84 
(52-=-108) (42-.:::-92) (50-.:::-128) ( 69-=-1 07) (42-=-128) 
Fat ( gm.) 77+26 81+16 89+28 91+14 83+24 78-88 
(3l-l56) ( 4 7-=-105) (32-=-150) ( 74-=-11 0) ( 31-=-156) 
Saturated Fat 26+lo***a 32+7 b 32+ 11 b 35+6 30+10 28-32 
( gm.) (l o-=-56) (20-=-46) ( n-=-6o) (28-=-45) (l o-=-6o) 
Oleic Acid 29+10 31.5+5.9 34. 0+ 11 .4 35.9+5.1 31.8+9.9 29.7-33.8 
( gm.) (12.6-61) (18.7-=-40) (12.5-=-61.0) (29.6-=-43.2) (12.5-61.6) 
Linoleic Acid 11.7+5.1 b 8.5+2.4 **a 12 .5+4.8 b ~.5+1 .0 11 .1+4. 6 10 . 2-12 .1 
( gm.) (2.7-=-22.8) (4.0-=-15.3) (3.1-=-20.6) (7.8-=-10.4) (2.7-=-22.8) 
Table 7. continued. 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
Cholesterol 332+94*a 450+112 392+145*b 514+t37ab 390+130 363-417 
(mg.) (97-561) ( 198-=-617) ( 1 04-=-7 06) (312-651) (97-706) 
Carbohydrate 228+72 242+50 266+78 261+51 246+70 232-261 
( gm. ) (97-398) (136-=-316) (124-=-485) (217-341) (97-485) 
Fiber b *a b ( gm.) 5.3+2.0 3.5+1.5 5.5+2.3 3.8+1.9 4.9+2 .1 4.4-5.3 (2.4-=-9.8) ( 1 . 7-=-6 . 0) (2.2-=-10.3) (2.6-7.1) (1. 7:-10. 3) 
Phosphorous 1269+251 *a 1344+269 1511+357 b 1580+296 b 1386+317 1320-1452 
{mg.) (884-=-1988) ( 596-=-17 38) (848-=-2418) (1218-2202) (596-=-2418) 
Sodium 2500+554 b 2305+353 b 2682+719* a 2693+221 2593+605 2467-2718 
{mg.) (1496-4302) (1309-2665) (1793-4592) ( 2413-2897) (1309-4592) 
*** 2969+624 b Potassium 2712+598 2540+477 a 311 0+647 2784+604 2659-2911 
(mg.) (1745-4294) (1532-3522) (1972-4659) (2105-3756) (1532-4659) 
Total Calcium 995+567 1 067+304 1117+434 1336+455 1 074+464 977-1170 
{mg.) (320:-3159) (345-=-1675) ( 473-=-2372) (830-=-1820) (320-=-3159) 
Tota 1 I ron 22+13 20+11 20+8 25+15 21+11 4-44 
{mg.) (8-45) (6-44) ( 1 0-38) ( 12-51) (6-51) 
01 
OJ 
Table 7. continued. 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Nutrient Females Females Male~ Males Composite Interval(mean) 
Tota 1 Vitamin A 10204+4429 12320+6560 1 0809+5452 15547+6044 11199+5492 10055-12343 
Cr. u. ) (1430-21999) (4809-=-28048) (2824-=-28217) (15547-=-6044) (1430-=-28218) 
Total Thiamin 3.1+4.3 2. 3+3. 1 3.95+4.6 4.4+4.3 3.3+4.2 2.4-4.2 
(mg.) (0.74-17.8) ( 0. 62-11. 4) (1.13-16.4) (1.35-11.05) (0.6-=-17.8) 
Total Riboflavin 4.1+4. 7 3.4+3.2 5.8+6.0 6.8+5 .1 4.6+5.0 3.6-5.7 
(mg.) ( 1 . 1-=-21 . 7) (0.9-=-12.9) ( 1. 2-=-23. 4) (2.6-12.6) (o.9-=-23.4) 
Total Niacin 31.1+24.2 33.0+35.7 72.1+110 39 . 3+42 46.4+71.6 31.5-61.3 
(mg.) (10.6-119.8) (9.4-=-120.4) ( 15-119. 7) (17.2-114 .1) (9.4-=-465.8) 
Total Vitamin C 204+166 160+106 235+254 369+233 214+ 988 172-255 
(mg.) ( 48-666) (48-389) (51-1077) (88-629) ( 48-=-1 077) 
Total Pantothenic 8.6+6.9 7.7+6.4 13.6+21 .1 12 . 5+8.2 10.3+13.8 7.4-13.2 
acid {mg.) (3.1-=-35.3) (3.1-=-27 . 5) (3.3-122.4) (6.4-=-25 .6) (2.5-=-122.4) 
Total Vitamin 2.7+2 .4 4 .2+11.0 2.9+1 .9 2.4+2.4 3. 1+5 .6 1.96-4.3 
86 (mg.) ( 1 . o-=-n . 6) (o.66-51.7) ( 1. o-=-6 . 6 5) (l .3-=-6.66) ( 0. 66-51. 7) 
Total Vitamin 10.8+24.6 23.3+45 11. 7+24. 9 13.1+2 .5 13 . 9+29.9 7.7-20.1 
812 (ug.) (1. 6-=i 45) (3.1-=-158) ( 1. 6-=-145) (11-T7. 2) ( l. 6-=-158) 
U1 
1.0 
Table 7. continued. 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
*a b b Dietary 847+24b 996+291 1035+328 1216+366 968+307 904-1032 
Calcium (320-=-1429) (345-=-1444) (474-=-1856) (830-=-1746) (320-1856) 
(mg.) 
*** 16.1+5.4 b 15. 9+3. 7 b 17 .8+6 .4 b Dietary 13. 4+3. 1 15.4+4 . 3 14.3-16.0 
Iron (7.3-=-20.5) (6.5-=-26.1) ( 9. 8-=-27 .1) ( 1 2 . 5-28. 2) (6.5-=-28.2) (mg.) 
Dietary 8546+4443 1 0972+4936 8711+4642 13547+5635 9439+4820 8435-10443 
Vitamin A (1430-21999) (4800-=-22333) (2824-28218) (1027T-23557) (1430-28218) (I.U.) 
b b 1. 5+0. 3** a Dietary 1 .3+0.3 1. 2+). 3 1. 4+0.3 1.3+0. 3 1. 3-1.4 
Thiamin (o.8-=-1.9) ( 0. 6-=-1. 8) (o.8-=-2.2) ( 1. 1-=-1. 7) (0.6-=-2.2) (mg.) 
*a 2.3+0 .6ab 2.8+0.5a *b Dietary a 2.1+0 .6 2.0-2.3 1 .8+0. 5 2.3+0.6 
~iboflavin . (1.1-=-3.1) (0.9-=-2.9) {1.2-4.2) (2.3-=-3.6) (0.9-=-4 . 2) 
mg.) 
**a b Dietary 21.3+8.6 17 .4+5.4 24.7+9 .3 17 . 3+3 . 1 21 .4+8.4 19 .6-23.1 
1i ac)n (10.6-46.1} (9.4-=-33.5) (13.7-52.6) (14.1-22.1) (9 .4-:::-52 .6) mg. 
Dietary 112+46 109+53 113+42 119+67 112+47 103-122 
~ita1in c ( 45-227) (48-476) (51-204) (58-229) (45-276) 
mg. 
*"a . b Dietary Panto- 5.4+1.3 5.8+1.4 6.3+1.5 6. 5+ 1.1 5.9+1 .4 5.6-6 .2 
1heny acid (3.1-=-8.5) (2.5-=-8.0) (3.3-=-9.5) ( 5 . 5-:-8. 1) (2.5-=-9.5) 
mq. 
m 
0 
Table 7. continued. 
Non-i nstitutiona 1 Institutiona 1 Non-institution a 1 Institution a 1 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
Dietary l. 5+0. 4 b **a 1 .6+0.4 b 1 ~ 4+0. 2 1. 5+0. 4 1.4-1 .6 1. 2+0. 3 
Vitamin B6 (0. 96-2. 7) ( 0 . 7-=-1. 8 ) (0.99-2.5) 1.3-T.7) ( 0 • 7-=-2. 7) (mg.) 
Dietary 2.95+0.7 2.9+0 .5 2.95+0.8 2.95+0.4 2.95+0.4 2.81-3.04 
Vitamin Bl2 (l. 7-=-4.6) (2.3-=-3 .8) ( 1. 6-=-5 . 5) (2.6-=-3.6) ( 1 . 6-=-5 . 5) ( ug . ) 
Supplemented 869+108 1173+28 1000+433 1325+700 10041-363 383-1169 
group Calcium (705-=-975) ( 1153-1172) (518-=-1984) (830-=-1820) (518-=-1984) {mg.) 
Supplemented 24.5+9.5 44.3+0.2 25.2+8.4 31 .8+27.3 27. 4+ 11.5 22 .2-32.6 
Iron (11.9-33.9) (44.1-44.4) ( 11.6-37. 9) (12.5-51) {11.6-51) {mg.) 
11635+2869 b ** 12290+5522 b Supplemented 23899+5867 a 15386+7234 13472+5801 10832-16112 
Vitamin A ( 7505-=-16007} (19751-28048} {2824-=-20893) (10271-20501) (2824-=-28048) (I.U . ) 
Supplemented 5. 1+4. 3 11 .4+0. 007 8.9+5.7 8.6+3 .4 7.9+5.1 5.5-10.2 
T~iam)n ( 1 . 5-::-11 . 5) (11 .4-11 .41) (2.2-=-16.4) ( 6. 2-=-11 . l) ( 1. 5-:-16. 4) 
mg.' 
Supplemented 8.3+7.2 12.7+0.2 10.9+6.0 12.4+0.2 10.4+5.9 7. 7+13 . 0 
Ri bof)avin (1. 6-=-21. 7) (12.5-12.9) (2.7-=-21.3} (12.3-12.6} ( l. 6-=-21. 7) (mg. 
Supplem{nte~ 49.0+33.4 118.1+3.80 89.9+44.9 69.6+62.9 77.0+44.4 56.8-97 .2 
Niacin mg. (20.3-119.8) (115.3-120.8) (30 .6-152 .6) (25.1-114.1) (20.3-152.6) 
0'1 
Table 7. continued. 
Non-institutional 
Nutrient Females 
*** Supplemented 204+164 a 
Vitamin C (48-666) 
(mg.) 
Supplemented 16.8+10.8 
Pantothenic (4.6-=-35.3) 
acid {mg.) 
Supplemented 4.8+3.3 
Vitamin B6 ( 1. 6-=-11 . fi) 
(mg.) b Supplemented 9.6+5 .1 
Vitamin Bl2 ( 1 . 9-:19. 3) 
( ug.) 
*Significant at p .001 
**Significant at p= .01 
Institutional 
Females 
351+27 b 
( 332-=-371 ) 
26 . 5+1 . 3 
(25."0-27.5) 
6.2+0.2 
(6.1-6.4) 
** 84 . 1 + 105.2 a 
(9.7-158.4) 
Non-institutional Institutional 95%Confidence 
Males Males Composite Interval(mean) 
307+165 448+ 197 b 286+148 218-353 
(147-=-671) ( 308-=-587) (123-=-671) 
28.6+34.2 20.6+7.2 23.7+24.4 12.6-34 .9 
(3.3-=-122.4) ( 15.5-26. 5) (3.3-=-122.4) 
5. 2+ l. 7 4.0+3.8 5.0+2 .4 4.0-6 .1 
(2. 7-=-6. 7) ( 1 . 3-:6. 7) ( l. 3-:11 .6) 
9.0+2 .7 14.1+4.4 b 16 .8+32.7 1.9-31.7 
(3.3-=-13.7) ( 11.0-17 . 2) (1.9-=-158.4) 
***Significant at p= . 03 based on analysis of variance, significance between variables is based 
on Fisher•s LSD. Variables followed by different letters differ significantly from each other. 
( ) Items between parentheses denotes the high and low values. 
Nutrient Consumption per l ,000 Kilo-
calories in an Elderly Population 
63 
The values in Table 8 represent the nutrients consumed per 1,000 
kilocalories for the various subgroups of the population studied. The 
results of nutrient consumption reported on a per 1,000 kilocalorie, or 
energy basis, has given an indication of the ' nutrient density' of 
the diet. The 'nutrient density' of a food would represent the amount 
of nutrient contributed per caloric value of food compared to the 
nutrient need per calorie. Thus those persons consuming a higher 
intake of nutrients per kilocalorie level would have more nutrient 
dense meals. 
The dietary pantothenic acid consumption per 1,000 kilocalories 
was found to be approximately 2.9 mg./1 ,000 kcal for all subgroups 
studied, with a 95 percent confidence interval for the mean value of 
2.8- 3.1 mg. The mean consumption of calcium per 1,000 kilocalories 
was 481 + 131 mg., with a 95 percent confidence interval for the mean 
of 454 ~ 509 mg., and the consumption of vitamin C per l ,000 kilo-
calories was 56~ 24 mg. with a 95 percent confidence interval for 
the mean of 51 - 61 mg. Both calcium and vitamin C intake were high in 
this elderly population. 
Correlation of Several Nutrients to 
Dietary Pantothenic Acid and Kilo-
calorie Consumption 
The pantothenic acid contributed from food sources was correlated 
with other nutrients in foods to determine if the pantothenic acid 
content in foods could be predicted by any other nutrient's content in 
food. The correlations conducted between dietary pantothenic acid and 
Table 8. Nutrients consumed by the elderly population per 1,000 kilocalories. 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
Dietary 11 .4+3.5 a 
Niacin (mg.) (6.0-20.1} 
Dietary 
Vi(tam\n C 
mg. J 
61+24 
(28-146) 
Dietary Panto- 2.97+0.7 
thenic acid (1.7~4. 6 ) (mg ~ ) 
Dietary 
Vitamin B6 
(mg . ) 
Dietary 
Vitamin Bl2 ( ug . ) 
b 0.82+0.23 
(0.5-1.4) 
*a 2.6+2.7 
(0.78-15.5) 
Fat(gm . ) 40+7 
( 18-53) 
Saturated Fat 14+3 b 
(gm.) (6-20) 
. ** b 8.6+2.0 
(6.5-15) 
56+27 
(26-128) 
2.88+0.5 
(2.3-3.8) 
*a 0.62+0.10 
(0.5-8.5) 
b 3.9+1 .7 
(1.5-7.0) 
41+4 
(32-50) 
* 16+2 a 
( 12-=-21) 
a 11. 3+3. 4 
(6.9-22.3) 
53+21 
(26-113) 
2.95+0.7 
(1.6-5.5) 
b 0.77+0 . 25 
( 0. 45-1.6) 
**a 2.3+2 .2 
(0.82-11.8) 
40+7 
(20-50) 
14+3 b 
(7-22) 
** b 7.8+0 .9 
(7.0-9.2) 
53+29 
(32-102) 
2.95+0.4 
(2.6-3.6) 
0.66+0.14 
(0.57-0.91) 
b 5.4+0.65 
(4.6-6.1) 
41+3 
(36-45) 
16+2 
( 13-:-1a) 
10.5+3.3 
(6.0-22.3) 
56+24 
(26-146) 
2.94+0.65 
(1.6-5.5) 
0. 75+0.22 
(0.45-1.6) 
2.97+2.4 
(0.78-15.5) 
40+6 
(18-53) 
15+3 
(6-22) 
9. 9-11 . 2 
51-61 
2.8-3.1 
0.70-0.79 
2.5-3.5 
39-42 
14-15 
Table 8. continued. 
Non-institutional Institutional Non-institutional Institutional 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
Oleic Acid 15+2.8 16+1 .5 15 .4+3 .1 16. 2+ 1 . 2 15 . 5+2.6 14.9-16.0 
-( gm.) (7.6-21.9) (12.4-18.6) (8.0-22.4) (14.4-17.5) (7.6-22.4) 
.b **a .b ** Linoleic Acid 6.2+2.0 4.3+1 .0 5.6+1.7 4 .. 3+0.1 5.4+1.8 5.1-5.8 ( gm.) -( 1 . 6-10. 9) (3.3-7.5) (2.0-9.4) (4.2-4.5) (1.6-10.9) 
Cholesterol 180+50 b 228+44 **a 177+54 b 230+45 b 193+54 181-204 (mg.) -(83-284) (130-292) (70-309) (127-289) (70-309) 
Carbohydrate 120+20 122+ 12 121+21 118+ 15 121+18 117-125 
-(mg.) (71-168) (98-145) (80-162} (105-143) (71-168} 
Fiber ( gm.) 2. 9+ 1 .1 b **a 2 .6+ 1 . 2 b . **a 2 .4+1 .1 2. 2-2 .7 1.8+0. 7 1.7+0.8 
- - -(1.5-6.3) (1.1-3.9) (1.1-5.6) (1.2-3.0) ( 1. 1-6.3) 
Phosphorous 691+137 680+90 695+ 118 718+133 691+119 666-716 
(mg.) - -( 501-1 041) (516-885) (430-986} (569-890) (430-1041) 
1353+ 181 b * l321+265b 1224+98 b Sodium (mg.) 1173+ 114 a 1293+211 1249-1337 
(932-1644) {928-1432) (861-1897) ( 1128-1374) (861-1897) 
Potassium 1486+344 1292+167 1389+330 1411+279 .1403+308 1339-1467 
(mg.) (1088-2465) ( 997-1671 ) (955-2276) (984-1667) (955-2465) 0'1 
U1 
Tab 1 e 8. continued. 
Non-ins ti tutiona 1 Ins ti.tuti on a 1 Non-i nstituti.ona 1 Institution a 1 95% Confidence 
Nutrient Females Females Males Males Composite Interval(mean) 
Dietary 467+146 503+134 471+105 555+ 172 481+131 454-509 
Calcium (193-=-795) (271-=-820) (255-723) (387-:775) (193-=-820) (mg.) 
Dietary 7. 2+ 1 . 3 8.1+2.1 7 .4+ 1. 9 7.9+2.3 7. 5+ 1. 8 7.2-7.9 
Iron (mg.) ( 4 . 6-=-11 . 4 ) ( 5. 6-=-12 . 1 ) (4.6-11.6) (5.8-11.8) ( 4. 6-=-12 .1) 
Dietary 4658+2690 5453+2058 4083+2124 6081+2166 4717+2377 4222-5212 
-Vitamin A (1413-15290) (2356-10594) (1362-10518) (4722-9882) (1362-15290) (mg.) 
Dietary 0.68+0.11 0.63+0.12 0.70+0 .16 0.62+0.09 0.67+0.13 0.64-0.69 
T1i am)n (0.41-=-0.98) (0.47-0.94) (o.40-1.13) (0.55-0.77) ( 0. 40-1.13) mg. 
***a b ***a 1. 28+0. 23 b 1.07+0.24 1.02-1.12 Dietary 1.0+0.26 1 .15+0. 18 1. 05+0 . 21 
R1bof)avin ( o. o4-l. 7) ( 0. 82-1. 44) ( 0. 63-1. 58) (1.05-1.61) ( 0. 63-1. 71) mg. 
*Significant at p = .01 level 
**Significant at p = .001 level 
*** Significant at p = .02 level from other subgroups based on analysis of variance, significance 
between variable is based on Fisher•s LSD set at the . 05 level. Variables followed by different 
letters differ significantly from each other. 
0'\ 
0'\ 
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other nutrients found in foods are presented in Table 9. Pantothenic 
acid had the highest correlations with riboflavin, calcium, and thiamin. 
The correlations conducted on the meals consum.ed by all 91 study 
participants between pantothenic acid and calcium gave a .75 
correlation value. The pantothenic acid to riboflavin correlation was 
.76, and the pantothenic acid to thiamin correlation was .64. 
Correlation between kilocalories and several nutrients were 
also calculated. The results of these correlations as recorded in 
Table 10 show a kilocalorie to dietary pantothenic acid correlation 
of .62 (or the probability of getting a correlation of . 62 or 
greater in 91 cases was 1/1 ,000). Thiamin and niacin had the highest 
correlations with kilocalories. The thiamin to kilocalorie correla-
tion value was .62 and the niacin to kilocalorie correlation value 
was .58 for the population as a whole. 
Percentage of the Population Who Met 
Their RDA for Several Nutrients 
Several nutrients have been reported to be low in the diets of 
elderly citizens (Harrill and Lervone 1977; Steidemann et al. 1978; 
and Henricksen and Cate 1971) and thus the author calculated for several 
of the nutrients, the percentage of the study participants who met or 
exceeded the recommended d i"etary a 11 O\'Jances for these nutrients. The 
results of the calculations are presented in Tables 11 and 12. 
Pantothenic acid has a range for an 11 Estfmated Adequate and Safe 11 level 
of 4 - 7 mg./day. Thus the author chose to calculate both the percentage 
of persons meeting the 4 mg. of pantothenic acid per day and the) mg. 
Table 9. Correlations calculated between the intake of dietary pantothen i c acid and the dietary intake of 
several other nutrients. 
Non-institutional Insti:tutiona 1 Non - institutional Institutional 
Nutrient Females Females Males Males Composite 
Calcium .72 .77 . 74 .86 . 76 (. 001) ( . 001 ) (. 001) ( . 031 ) ( . 001 ) 
Iron .55 . 56 .50 .21 .53 
(.001) (. 004) (.002) ( . 367) (. 001) 
Vitamin A .58 . 66 .56 .03 . 53 (. 001 ) ( . 001 ) (. 001) ( .480) ( . 001 ) 
Thiamin . 70 .59 .54 .86 .64 
( . 001 ) ( . 003) ( . 001) ( . 031 ) ( . 001) 
Riboflavin .77 .87 .71 . 97 . 77 
(. 001 ) (.001) ( . 001) ( . 003) ( . 001) 
Niacin .11 . 39 .04 . 38 .16 
( . 270) (. 042) (.411) ( .265) (. 070) 
Vitamin c . 71 .20 .50 .86 .48 
(.001) (. 195) (. 002) ( . 032) ( . 001) 
Vitamin 86 . 27 .89 .53 - .23 .48 
( . 061) ( . 001 ) (. 001) ( . 356) ( . 001) 
Vitamin 812 . 16 . 66 .34 .94 .34 
(. 187) (. 001) (. 027) (. 009) (. 001) 
( ) Items in parentheses denote the probability level of t he correlation. Pearson correlation was used. 
0'1 
(X) 
Table 10. Correlations calculated between the intake of kilocalories and the dietary intake of several 
other nutrients. 
Non-institutional Institutional Non-institutional Institutional 
Nutrient Females Females Males Males Composite 
Pantothenic .55 .74 .55 .53 .62 
acid (. 001 ) (. 001) (. 001) ( . 180) ( . 001 ) 
Calcium .44 .52 . 73 .09 .59 
(.006) (. 007} (. 001) ( . 441) (. 001} 
I ron .79 .64 .41 .67 .57 
(. 001 ) (. 001 ) (.010) (. 108) (. 001) 
Vitamin A .29 .55 .21 .46 .29 (. 049) (. 005) ( .125) (.270) ( . 003) 
Thiamin .75 .72 .41 .65 .62 
(. 001) (. 001) ( . 011 ) ( .120) {. 001} 
Ri bofl a vi n .54 .80 .60 . 33 . 61 ( . 001) (. 001) (. 001) ( . 294) (. 001) 
Niacin .63 . 64 . 56 .72 . .59 (. 001) ( . 001) (. 001 ) (. 086) (. 001} 
Vitamin C .49 . 25 . 36 .36 . 36 
(.002) ( . 142) ( . 021} (.273) (. 001} 
Vitamin B6 .52 .71 . 31 -.37 .45 
(. 001) (. 001 ) (. 042) ( . 271 ) (. 001} 
Vitamin Bl2 -.06 . 41 .21 .39 .15 
(.376) ( . 031 ) ( . 128) (.260) (. 73) ()) \.0 
Table 11. Percentage of pers.ons. who met th.e 1980 recommended dtetar,y allowance for persons over 51 
years of age, or who met the ' standards ' set by the author for the nutrt ents l i sted. 
Non-institutional Institutional Non - institutional Institutional 
Nutrient Females Females Males Males Composite 
Supplement Diet Supplement Diet Supplement Diet Supplement Diet Supplement 
+ Diet Alone + Diet Alone + Di et Alone + Diet Alone + Diet 
Pantothenic 52.6 7.1 71.4 0 37.5 33.3 0 0 43 .4 
acid at 7 mg. 
Pan to then i c 94 .7 94.7 85.7 85.7 95.8 95.8 100 100 94 . 3 
acid at 4 mg. 
Kilocalories 52.6 52.6 71.4 71.4 37.5 37.5 0 0 45 . 3 
Protein 100 100 85.7 85.7 95.8 95.8 100 100 96 . 2 
Calcium 57.9 47.4 85.7 71.4 75.0 75.0 100 100 71 .7 
I ron 89.5 89 .5 85.7 85.7 95.8 95.8 100 100 92 .5 
Vitamin A. 94.7 94.7 100 100 91.7 91.7 100 100 94 .3 
Thiamin 89.5 84.2 85.7 85 .7 95.8 87.5 100 66 .7 92 .5 
Riboflavin 94.7 94.7 85.7 85.7 100 95.8 100 100 96 . 2 
Niacin 94.7 89.5 71.4 71.4 95.8 87.5 100 66.7 92.5 
Vitamin C 94.7 94.7 85.7 85.7 87.5 83 .3 100 66.7 90.6 
Vitamin B6 47.4 15.8 14.3 0 45 .8 12.5 33 .3 0 41.5 
Vitamin Bl2 78.9 73.7 100 100 87 . 5 83.3 100 100 86.8 
Total Fat 68.4 68.4 71.4 71.4 45.8 45.8 33.3 33 .3 56.6 
Saturated 63.2 63.2 85.7 85.7 41.7 41.7 33.3 33.3 54.7 
Fat 
Diet 
Alone 
22 .6 
94 .3 
45.3 
96.2 
66.0 
92 .5 
94.3 
84.9 
94.3 
84 .9 
86.8 
11.3 
83.0 
56 .6 
54.7 ....... 0 
Table 11. continued. 
Nutrient 
Oleic Acid 
Non-institutional 
Female 
Supplement Diet 
+ Diet Alone 
73.7 73.7 
L i no 1 e i c Acid 21.1 21.1 
Cholesterol 52.6 52.6 
Carbohydrate 36.8 36.8 
Fiber 36.8 36.8 
Phosphorous 100 100 
Sodium* 21.1 21.1 
Potassium 0 0 
Institutional 
Female 
Supplement Diet 
+ Diet Alone 
85.7 85.7 
0 0 
85.7 85.7 
28.6 28.6 
0 0 
85.7 85.7 
0 0 
0 0 
Non-institutional 
Male 
Supplement Diet 
+ Di:et Alone 
66.7 66.7 
0 0 
62.5 62.5 
20.8 20.8 
20.8 20.8 
100 100 
41.7 41.7 
0 0 
Institutional 
Male 
Supplement Di:et 
+ Diet Alone 
100 100 
0 0 
66.7 66.7 
33 . 3 33 . 3 
33.3 33.3 
100 100 
0 0 
0 0 
Composite 
Supplement Diet 
+ Diet Alone 
73.6 73.6 
7.5 7.5 
62.3 62.3 
28.3 28.3 
24.5 24.5 
98.1 98.1 
26 .4 26.4 
0 0 
* The sodium value was calculated from food sources -- the amount of salt added at the table 
was not calculated. 
Table 12. 
Nutrient 
Percentage of persons who met the 1980 recommended dietary allowance for persons over 75 
years of age, or who met the •standards• set by the author for the nutrients listed. 
Non-institutional Institutional Non-institutional Institutional 
Female Female Male Male Composite 
Supplement Diet Supplement Diet Supplement Diet Supplement Diet Supplement 
+ Diet Alone + Diet Alone + Diet Alone + Diet Alone + Diet 
Pantothenic 71.4 7.1 85 .7 28.6 37.5 37.5 100 100 42.1 
acid at 7 mg. 
Pantothenic 85.7 85.7 85.7 85.7 87.5 87.5 100 100 86.8 
acid at 4 mg. 
Kilocalories 71.4 71.4 85 .7 85.7 37.5 37.5 100 100 71 .. 1 
Protein 100 100 100 100 87.5 87.5 100 100 97.4 
Calcium 64.3 64.3 85.7 78.6 75.0 75.0 100 100 76.3 
Iron 92.9 85.7 92.9 92.9 100 100 100 100 94.7 
Vitamin A 85.7 85.7 . 100 100 87.5 87.5 100 100 92.1 
Thiamin 92.9 92.9 92.9 85.7 87.5 87.5 100 100 92 .1 
Riboflavin 92.9 92.9 100 100 87.5 87.5 100 100 94.7 
Niacin 92.9 85.7 92.9 85.7 87.5 75.0 100 50 92 .1 
Vitamin c 92.9 85.7 92.9 85.7 100 100 100 100 94 .7 
Vitamin 86 42.9 7.1 21.4 0 50 0 0 0 34 . 2 
Vitamin Bl2 71.4 50 100 100 100 62 .5 100 100 89.5 
Tota 1 Fat 71.4 71.4 92.9 92 .9 50 50 100 100 76 . 3 
Saturated 64.3 64.3 92.9 92.9 50 50 100 100 73.7 
Fat 
Diet 
Alone 
21.1 
86.8 
71.1 
97.4 
73.7 
92 .1 
92.1 
89.5 
94.7 
81.6 
89.5 
2.6 
73.7 
76 . 3 
...... 
N 
73.7 
Table 12. conttnued. 
Non-institutional 
Nutrient Female 
· Supplement Diet 
+ Diet Alone 
Oleic Acid 85.7 85.7 
Linoleic Acid 7.1 7.1 
Cholesterol 28.6 28.6 
Carbohydrate 50 50 
Fiber 50 50 
Phosphorous 100 100 
Sodium * 7.1 7.1 
Potassium 0 0 
Insti. tuttona 1 
Female 
Supplement Diet 
+ Diet Alone 
100 100 
0 0 
78.6 78.6 
78.6 78.6 
14.3 14.3 
100 100 
0 0 
0 0 
Non-institutional 
Male 
Supplement Diet 
+ Diet Alone 
87.5 87.5 
0 0 
62.5 62.5 
0 0 
12.5 12.5 
100 100 
25 25 
0 0 
Insti.tuti.ona 1 
Male 
Supplement 
Composite 
Diet Supplement Diet 
Alone + Diet Alone + Diet 
100 100 92.1 92.1 
0 0 2.6 2.6 
100 100 57.9 57.9 
50 50 50 50 
0 0 26.3 26.3 
100 100 100 100 
0 0 7. 9 7.9 
0 0 0 0 
* The sodium value was calculated from food sources -- the amount of salt added at the table 
was not calculated. 
Table 13. Standards established by the author for several nutrients. 
Male value 
Nutrient Age 65-76 Age 76&t 
Kilocalories 2400 2050 
Fiber (gm.) 7.0 7.0 
Protei n ( gm. ) 56 56 
Fat ( gm.) 93 80 
Carbohydrate 335 227 
( gm.) 
Oleic Acid 29.2 25.1 
( gm.) 
Linoleic Acid 23.8 20.5 
( gm.) 
Saturated fat 33.9 29.2 
( gm.) 
Female value 
Age 65~75 Age 76&t 
1800 1600 
5.5 5.5 
44 44 
70 62 
249 216 
22.0 19.5 
17.9 15.9 
25.6 22.6 
Description of how the •standard was set. 
For persons aged 65-75 the RDA for persons 
51 years and older was used. For persons 
76 & older the RDA for person 76 and older 
was used. 
Set at 100 mg./kg . ideal body weight . 
Set at 0.8 gm./kg ideal body weight. 
Set at 35 percent of the total kilocalories. 
The difference in kilocalories that were not 
contributed by protein or fat. 
Set at 31 .4 percent of the total fat. 
Set at 25.6 percent of the total fat. 
Set at 36.5 percent of the total fat . 
Table 13. continued. 
Nutrient 
Cholesterol 
(mg.) 
Phosphorous 
(mg.) 
Sodium (mg . ) 
Potassium 
(mg . ) 
Male value 
Age 65-75 Age 76&t 
350 350 
800 800 
3,000 3,000 
5,000 5,000 
Female value 
Age 65-75 Age 76&t 
350 350 
800 800 
3,000 3,000 
5,000 5,000 
Description of how the •standard was set. 
Set at 350 mg. for adults per day. 
Set at the same l evel as Calcium to 
give a 1:1 ratio of P:Ca. 
The •Estfmated Adequate and Safe• range 
of intake establ i shed by the National 
Research Council is 1,100- 3,300 mg . /day 
The •Estimated Adequate and Safe• range 
of i ntake established by the National 
Research Counc i l is 1875 - 5625 mg . /day. 
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of pantothenic acid per day levels. Vitamin 86 and vitamin 812 calcula-
tions were based on the data base developed at Utah State University and 
contains several imputed values which lessens the reliability of the 
data. 
Several of the nutrients listed in Tables 11 and 12 do not have a 
RDA established for them. The author set one for them to determine if 
the diets consumed by this population were meeting guidelines and 
suggestions given by the Food and Nutrition Board of the National 
Research Council and guidelines suggested by Hansen and Wyse (1980). 
The 'standards' set by the author have been explained in Table 13. 
The results presented in Tables 11 and 12 indicate that vitamin 
supplements contributed to the total vitamin intake and have helped 
some people to meet a RDA for certain of the vitamins (especially the 
B-complex vitamins). Vitamin 86, vitamin 812 , fiber and potassium 
were the nutrients most frequently not meeting the RDA or 'standard. • 
Obtaining a pantothenic acid intake of 7 mg. was not accomplished by 
many participants although obtaining 4 mg. of pantothenic acid per day 
in the diet was accomplished by 91 percent of the study participants. 
Ninety-six percent of the population consumed the RDA for protein, yet 
only 55 percent consumed the 'standard' established by the author for 
fat, and only 30 percent consumed the 'standard' for carbohydrate. Few 
of the population met the 'standards' established for carbohydrate and 
fat, yet the proportion of kilocalories contributed from fat and 
carbohydrate followed closely the suggested proportions of these 
nutrients per kilocalorie level as proposed by Hansen and Wyse (1980). 
The proportion of kilocalories consumed that were contributed by protein 
was 15.5 percent for the population as a whole. The range between the 
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subgroups was only 15- 16 percent of the kilocalories. Carbohydrate 
contributed 48 percent (a range of 48- 48.5 percent between subgroups) 
of the kilocalories and fat contributed 36.5 percent (a range of 36 -
37 percent between subgroups) of the kilocalories. These values varied 
very little between the subgroups or between age brackets. 
Contribution of Dietary Sources 
Verses Vitamin Supplements to the 
Total Pantothenic Acid Intake 
The amount of pantothenic acid consumed from food sources was 
calculated as was the amount consumed from vitamin supplementation. 
The percentage of the vitamin intake of pantothenic acid to the total 
intake of pantothenic acid was calculated to determine the contribution 
vitamin supplementation had to the total intake of this vitamin. Table 
14 indicates that 43.2 percent of the pantothenic acid consumption 
was from a vitamin supplement for all study participants. Table 15 
indicates the proportion of pantothenic acid contributed by the various 
meals when vitamin supplements were not consumed. The proportion of 
dietary pantothenic acid consumed at the various meals was similar to 
the proportion of kilocalories consumed at the various meals as indicat-
ed by comparing Tables 15 and 16. 
Effects of Activitl Level and Age on 
Pantothenic Acid and Kilocalorie Intake 
An analysis of variance among subgroups of the population for age 
categories and activity levels was calculated to determine if activity 
level or age had an affect on pantothenic acid consumption and kilo-
calorie consumption. Table 17 contains the averages, standard deviations, 
and ranges of dietary pantothenic acid consumption and kilocalorie 
consumption for the subgroups of the population and the activity levels 
Table 14. Percentage of pantothentc actd contri.buted from the various meals and from a vi tami n source . 
Non-institutional Institutional Non-institutional Institutional 
Meal Females Females Males Males Composite 
Breakfast 15.1 22 .5 12 .2 17.4 15 . 2 
Lunch 19.5 24 .5 14.8 19.9 18.2 
Dinner 21.1 21.2 15.7 12.9 18 .1 
Snack 7.4 6.6 4.1 1.8 5.4 
Vitamin 36.9 25.2 53.3 48.0 43 . 2 
Table 15. Percentage of pantothenic acid contributed from the various meals (no vitamin source). 
Meal 
Breakfast 
Lunch 
Dinner 
Snack 
Non-institutional 
Fema 1 es 
23 . 9 
30.9 
33.5 
11.7 
Institutional 
Females 
30.1 
32.8 
28 . 3 
8.8 
Non-institutional 
Males 
26.1 
31.6 
33.5 
8.8 
Institutional 
Males 
33 .4 
38.3 
24.8 
3. 5 
Composite 
26.7 
32.0 
31.8 
9.5 
'-J 
CX> 
Table 16. Percentage of kilocalories contributed from the various meals. 
Meal 
Breakfast 
Lunch 
Dinner 
Snack 
Non-institutional 
Females 
22.1 
33.4 
32.7 
11.6 
Institutional 
Females 
24 .9 
31.7 
33.9 
9.5 
Non-institutional 
Males 
24.1 
33.6 
32 .7 
9.6 
Institutional 
Males 
25.8 
34.4 
31.3 
8.5 
Composite 
23.8 
33 .1 
32.9 
10.2 
Table 17. Means and standard deviations for dietary pantothenic acid and kilocalorie intake in 
subgroups of the elderly population between various activity levels 
Non-institutional Institutional Non-institutional Institutional Activity 
Level Females Females Males Males Composite Ranges 
Dietary Pantothenic Acid 
Active 5. 7~0. 96 (7) 6.4+1.5 (24) 
Moderate Active 5.7~1.3 (20) 6.0+1.9 
Non-active 4. 2+ l. 1 ( 5) 5.6+1 .6 ( 14) 6.7+1.1 
Sedentary 4.4+ 0 ( 1 ) 5. 9+1.1 (7) 
Kil oca 1 ori es 
Active 1913+330 2232+517 
Moderate Active 1996+505 2106+431 
Non-active 1511+306 1864+337 2075+606 
Sedentary 1163 2210+200 
* Active = 1 sport + 1 exercise 
Moderate Active = 1 sport OR 1 exercise 
Non-active = can care for basic needs 
Sedentary = needs assistance with basic care. 
(5) 
(3) 
(mg.) 
6.2 3.3-9.5 
5.8 3.5-8.5 
6. 3+0.75 (3) 5.5 2.5-8.0 
6.9+1.7 (2) 5. 95 4. 7-8 .1 
2160 1364-3674 
2018 1174-3351 
2329+169 1875 1012-2745 
2036+307 2071 1818-2536 
(-)denotes no participants fell into this category;an? the number in parentheses denotes then. 
(it is the same for Kilocalories as it is for Dietary Pantothenic Acid)/ 
(X) 
0 
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of the population. Activity level categories had no significant affect 
on dietary pantothenic acid or kilocalorie consumption as there was no 
significant difference among any of the subgroups or categories. Table 
18 contains the averages, standard deviations and ranges of dietary 
pantothenic acid and kilocalorie consumption for the subgroups of 
the population and age group brackets. Age also had no significant 
affect on dietary pantothenic acid or kilocalorie consumption as there 
was no significant difference among any of the subgroups or age brackets. 
Correlations Between Pantothenic 
Ac1d Intake, Urinary Excretion, and 
Blood Levels 
A Pearson correlation was calculated on urinary excretion verses 
dietary and total pantothenic acid intake, as was a correlation among 
blood level and dietary and total pantothenic acid intake . The various 
methods used to analyze the blood and urine (for urine - microbiological/ 
volume, microbiological/creatinine, RIA/volume and RIA/creatinine and 
for blood - microbiological and RIA) were all correlated with dietary 
intake and total intake of pantothenic acid. The results of the 
correlations are in Table 19. The correlations were done with subgroups 
of non-supplemented and supplemented groups to determine if that had an 
affect on the results. The results indicate a low to moderate correla-
tion between pantothenic acid intake and pantothenic acid excretion 
and blood levels for all subgroups. The correlations were low to 
moderate for all methods used for analysis (microbiological and RIA). 
Regression equations were also calculated to determine a prediction 
equation as Tarr et al. (1979) had done for predicting urinary excretion 
from intake of pantothenic acid. The regression equations calculated 
Table 18. Means and standard deviations for dietary pantothenic acid and kilocalorie intake in 
subgroups of the elderly -population between various age brackets. 
Non-institutional Institutional Non-institutional Institutional 
Age Bracket Females Females Males Males Composite Ranges 
Dietary Pantothenic Acid (mg.} 
65-70 5. 62:_ 1. 3 ( 14) 6. 52:_ 1. 7 ( 14) 5. 64 ( 1 ) 6.0 3.3-9.5 
71-75 5.22:_1.4 (5) 5 . 62:_ l. 5 ( 7) 6. 4~ l. 4 ( 1 0) 7.2+1 .2 (2) 5.98 2.5-8.7 
76-80 5. 52:_ l. 6 ( 9) 5.3+1.4 (7) 5.7+1 .0 (4) 5.5 (l) 5. 5 3.1-8.5 
81-85 5.02:_0.9 (3) 5.7+1.2 (5) 6.2+1.8 (4) 5.7 3.6-7.6 
86&t 5.2+0.3 (2) 7.6+0.2 (2) 6. 98 ( 1) 6.5 5.0-7.8 
Kilocalories 
65-70 2090+ 525 2257+461 1818 2161 1439-3352 
71-75 1570+327 1880+406 2266+635 2318+93 2013 1123-3674 
-
76-80 191 0+428 1951 +286 2146+427 2140 1980 1012-2745 
81-85 1465+263 2023+309 1868+294 1832 1164-2270 
-
86&t 1665+130 2322+303 2464 2088 1573-2536 
( ) ~ numbers in parentheses denotes the n or number of participants (it is the same for Kilocalories 
as for Dietary Pantothenic Acid) 
(X) 
N 
Table.l9. Correlations between pantothenic acid intake and urinary excretion and blood levels. 
Substance Non-institutional Institutional Non-institutional I nst i.tuti on a 1 
Level Females Females Males Males Composite 
Supplement Diet Supplement Diet Supplement Diet Supplement Diet Supplement Diet 
t Diet Alone t Diet Alone + Diet Alone + Diet Alone + Diet Alone 
Urine -.14 . 31 . 21 . 21 -.25 . 31 - .39 .87 - . 31 .87 
RIA/Volume (.226) (. 04) ( . 19) (. 18) (. 084) (. 045) (.25) (. 02) (.114) ( . 008) 
Urine RIA/ 
-. 21 .42 .11 .13 -.14 .19 -.61 . 99 -.14 .15 Creatinine (. 13) (. 01) (.32) (. 20) (. 21 ) (. 15) (. 14) (. 001) (. 09) (. 082) 
Urine Micro- -.09 .38 .35 .29 .14 .38 - .45 .88 - . 06 .32 
/volume (. 31 ) (. 02) (. 08) ( . 12) (.22) (. 02) (. 22) (. 02) (.28) (. 002) 
Urine Micro- -.11 .46 .33 . 17 . 12 .24 -.67 .98 -.05 .22 
/Creatinine (.33) (. 005) (. 09) (.25) (.26) ( .11 ) (. 11 ) (. 001) (. 33) (. 02) 
Blood .35 . 57 -.39 - . 11 - .08 .39 .41 . . 36 -.04 .23 
RIA (. 02) (. 001) (. 03) 
'. 32) (. 34) ( . 01 ) (. 24) (.27) (.36) (.015) 
Blood Micro- .28 .62 .14 . 31 .08 .67 .71 .08 .19 . 54 
biological (. 10) (. 001) (. 28) (. 108) (. 34) (. 001) (. 142) (. 45) (. 06) (. 001) 
( ) Items in parentheses denote the probability level of the correlation. Pearson correlation was used. 
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to predict urinary excretion from pantothenic acid intake and to predict 
blood levels from pantothenic acid intake gave high residuals (the error 
of prediction of the difference between the actual value of Y and what 
we predict it to be), and low r squares. This occurred with multiple 
as well as with simple regression equations. The regression equations 
and corresponding residuals and r squares for several of the subgroups 
were calculated and are presented in Table 20. 
The pantothenic acid urinary excretion verses total pantothenic 
acid intake and pantothenic acid blood levels verses total pantothenic 
acid intake were plotted for the whole population using both the micro-
biological and RIA method. The results of these plots are found in 
Figures 1 - 6. 
Table 21 presents the means and standard deviations for blood 
levels, urinary excretion levels and total intake of pantothenic acid 
for supplemented and non-supplemented participants. Table 22 presents 
the raw data for pantothenic acid intake, urinary excretion levels and 
blood levels. 
85 
Table 20. Regressfon equations and statistics calculated to predict 
urine and blood levels of pantothenic acid fro~ pantothenic 
acid intake. 
Statistics 
No. of subjects 
K.esidual 
r squared 
r squared/df 
df=degrees free-
dam 
Regression 
equation 
Actua 1 Y 
Predicted y 
No. of subjects 
Residual 
r squared 
r squared/df 
Regression 
equation 
Actua 1 Y 
Predicted y 
Non-supplemented 
Non-institutional 
Males Micro.;vol. 
URINE 
19 
-3.0 - +13 
.03 
-. 027 
Y= 2.04 + . 38 X 1 
18, 2.6, 4.3 
5' 5.6, 3.3 
BLOOD 
19 
-177 --15 
0 
-.058 
Y= 520 + 1.72Xl 
536, 525 
477, 349 
Non-supplemented Non-supplemented 
Non-institutional Non-institutional 
Males RIA/val. Females Micro.;val. 
21 13 
-5 .8 _+o.7 -2.2 - +3.9 
.06 .168 
0.11 .093 
Y=l.51+ .72 X l Y=1.23 + .52 X 1 
24.6, 2.6, 4.7 3.4, 5.6 
7. 1 ' 8.4, 4.0 . 5. 6' 4.2 
21 13 
-349 - +17.3 99 
0.3 . 13 
-. 019 .05 
Y=609 + -18.5 Xl Y=288 + 39.1 X 1 
450, 109, 375 721 
433, 458' 543 622 
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Table 20 . continued. 
Non-supplemented Supplemented Supplemented 
Institutional Non-institutional Non-institutional 
Statistics Females RIA/creat. Females RIA/vol. Males Microjcreat. 
URINE 
No. of subjects 14 5 5 
Residual 0. 3 - 13.9 3.6 -.068 
r squared .06 .09 .43 
r squared/ df -.015 -.02 . 24. 
Regression Y=-1 .27 +o .8 X 1 Y= 25 - 0.4 X 1 Y= 7.5 + . 07 X 1 equation 
Actual Y 17 .4, 1.8 14 14.9 
Predicted y 4.2, 1. 59 10 . 4 15.7 
BLOOD 
No . of subjects 14 5 5 
Residual -135 - +196 72 18.2 
r squared . 01 .72 .95 
r squared/df -.07 .63 .93 
Regression 
Y= 556 - 7. 2 Xl Y=97 . 5 +25.2 Xl Y=418 +5. 62 X 1 equation 
Actual Y 705, 396 1058 1124 
Predicted y 508' 531 986 1105 
Table 20. continued. 
Statistics 
Non-institutional 
Non-supplemented 
No Drugs 
Ma 1 e RIA/ creat. 
Non-institutional 
Supplemented 
No Drugs 
Male RIA/val. 
URINE 
No. of subjects 5 5 
Residual 2.79 -2.3 
r squared .50 .67 
r squared/df . 19 .42 
Regression 
equation Y= 27.3 -6.8 xl Y= 16 .7 + 5.66xl 
-Multiple -.009 x2 + + 0.0036 x2 -
0.55 x3 + 0.314 x3 -
0. 000 x4 - 0.00 x4 - 0.0 
0.000 x5 00 x5. 
Actual Y 7.94 5.0 
Predicted Y 2.79 -2.3 
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Non-institutional 
Non-supplemented 
No Drugs 
Males Micro/val. 
5 
4.8 
.45 
-.10 
Y= 15.2 +4.41 xl 
0.0065 x2 -
0.27 x3 + 
0.0000 x4 -
0.0000 x5 
Note: Micro. =Microbiological, Creat. = Creatinine, Vol. = Volume 
Table 21. Means and standard deviations for whole blood, urinary excretion, and intake levels of 
pantothenic acid i.n the supplemented and non~supplemented subgroups of the institutionalized 
and non-institutionalized populations. 
Group 
Whole Blood (ng./ml .) 
RIA Microbiological 
Urine (mg.) Intake (mg.) 
RIA/volume RIA/creat. Micro/volume Micro7creat. Micro. 
Non-institutional 
Supplemented 557+342 552+352 16. 14+ 11.2 13.67+29 14.9+15.7 13 . 3+ 15.6 22.7+26.5 
Unsupp1emented 532+137 523+137 6. 28+4 .19 5.91+4.2 4.3+2.93 3.86+2.57 5.8+1 .4 
Institutional 
Supplemented 721 +242 566+187 9.60+9.0 15.45+9.1 10 . 5+11.2 15.7+9.6 23.6+4 .3 
Unsupplemented 583+241 555+109 3. 15+ 1. 8 7.49+5 .6 2.21+1.23 5.29+4 . 09 5.9+1.3 
* micro. = microbiological and creat = creatinine. 
co 
(X) 
Table 22. Pantothenic acid values for intake~ urinary excretion and blood levels in all part1cipants of 
the study. 
DIET URINE BLOOD 
Diet + Diet 
Subgroup Supplement Alone RIA/vo 1 . RIA/creat. Micro . jvol. Micro./creat RIA Micro. 
Category mg./day mg./day mg./day mg. /day mg./day mg./day ng./ml. ng./ml. 
N. I. F. 3.62 3.62 6.84 9.0 3.02 3.97 588 607 
N. I. F. 3.09 3.09 5.66 11.79 1.67 3.48 474 
N. I. F. 3.81 3.81 3.38 3.39 2.67 2.62 465 487 
' 2.53 2.79 2.11 3.98 1832 I. F. 2.53 1.48 
I. F. 3.82 3.82 3.54 22.15 2.39 14.93 945 621 
N. I. M. 3.29 3.29 27.30 14.00 155 161 
N. I. M. 3.55 3.55 4.79 4.39 4.29 3.94 375 349 
I. F. 5.19 5.19 1.38 2.94 2.10 4.67 588 585 
r. · F. 7.09 7.09 0.57 4.75 0.62 5.17 559 468 
I. F. 8. 01 8.01 4. 37 12.85 1.45 4.26 465 423 
I. F. 3.76 3.43 2.84 5.68 1.89 3.48 697 396 
I. F. 5.90 5.90 2. 73 8.27 1. 31 3.94 675 435 
I. F. 4.86 4.86 2.73 8.45 1.47 3.86 699 453 
I. F. 5.63 5.30 4.42 11 .05 1.13 2.83 637 637 
I. F. 6.19 6.19 6.00 12.00 1. 57 3.14 475 499 
I. M. 8.11 8.11 2.65 5.30 1.87 3.74 1200 756 
I. M. 6.36 6.36 1.07 2.97 1.87 5.19 528 503 
N. I. F. 4.55 4.55 48.60 28.59 49.92 29 . 30 108 129 
N. I. F. 8.52 8.52 3.57 3.00 3.43 2.88 589 721 
N. I. F. 5.32 5.32 3.39 2.76 3.42 2.76 593 734 
N. I. F. 35.26 5.26 14.04 9.49 13.12 8.87 1058 987 
N. I. F. 7.70 7.70 3.90 4.80 4.1 3 4.98 563 670 
N. I. F. 6.55 6.55 10.22 9.64 633 543 
N. I. F. 15.70 5.70 683 798 
(X) 
\.0 
Table 22. continued . 
DIET URINE BLOOD 
Diet t Diet 
Subgroup Supplement Alone RIA/vol. RIA/creat. Micro/vol Micro . jcreat. RIA Micro. 
Category mg./day mg./day · mg./day mg./day mg./day mg . /day ng./ml. ng . /ml. 
N. I. F. 5.70 5. 70 7.13 10 . 97 3. 13 4.82 313 291 
N. I. F. 5.57 5.57 7. 30 5.84 6.14 4. 91 417 389 
N. I. F. 7.04 7.04 9.00 7.96 7. 29 6.45 604 405 
N. I. F. 4.74 4. 74 5.08 6.39 2.27 2.84 483 455 
N. I. F. 4.23 4.23 5. 30 6.97 2.07 2.65 267 296 
N. I. F. 16.20 6.20 14.80 10.21 9.40 6.49 525 571 
N. I. F. 4.88 4.88 13.70 14.27 392 394 
N. I. F. 8.47 8.47 9.88 12 . 35 3.76 4.70 765 
N. I. F. 4.89 4.89 12 .07 9.73 3.86 3.11 122 
N. I. F. 14.35 4.35 12.54 19 . 59 4.34 6.78 207 
N. I. F. 4. 96 4.96 10.14 6.50 9. 94 6.37 402 
N. I. F. 4.14 4.14 2.52 5. 04 132 
N. I. F. 5.94 5.94 10.42 2.40 4. 93 3.98 318 
N. I. F. 15.85 5.85 12.76 14.84 8. 13 9.45 768 445 
N. I. F. 4.03 4.03 3. 19 4 .20 2.92 3.84 672 307 
N. I. F. 24.59 4.59 30.62 38 .28 45.99 57.49 660 
N. I. F. 5.39 5.39 3.49 5. 39 2.75 4.25 516 
N. I. F. 4.61 4.61 14.16 14.30 6.48 6.41 
N. I. F. 4.99 4.99 4. 45 4. 26 3. 00 2.87 625 645 
N. I. F. 6. 39 6.39 5.12 7.87 492 524 
N. I. F. 7.69 5.19 4.62 4.53 3. 52 3.45 533 551 
N. I. F. 6. 35 6. 35 5. 76 5. 28 4. 19 3.84 
N. I. F. 18.17 6.17 12.57 14 .28 11. 19 12.72 
I. F. 6.56 6.56 25.96 44.00 17 .40 29 . 50 536 705 1.0 C> 
I. F. 6.15 6.15 2. 34 3. 97 2.33 3.95 597 524 
Table 22. continued. 
DIET URINE BLOOD 
Diet + Diet 
Subgroup Supplement Alone RIA/vol. RIA/creat. Micro./vol. Micro ./creat RIA Micro 
Category mg./day mg./day mg./day mg./day mg./day mg . /day ng ./ml. ng . /ml. 
I. F. 6.49 6.49 3.57 3.76 4.92 5.18 566 
I. F. 4.76 4.76 5.52 20 .44 4. 91 18.19 588 483 
I. F. 5.23 5.23 606 434 
I. F. 6.96 6. 96 2. 48 8.00 1648 
I. F. 5.95 5.95 2.67 3.93 2.88 4.22 518 530 
I. F. 25.58 5.58 2.89 4.59 3. 05 4.84 446 410 
I. F. 27.46 7.46 12.38 23.80 10 . 28 19.17 906 847 
I. F. 7.79 7.79 0.74 3.08 8.60 33.58 327 457 
I. F. 5.28 5.28 588 644 
N. I. M. 122.44 5.30 16 . 14 8. 07 14 .89 7.45 950 1124 
N. I. M. 5.05 5. 05 4.90 3. 99 2.80 2.28 517 542 
N. I. M. 8.67 8 .67 5. 01 3.46 3.88 2.67 412 413 
N.l. M. 5.41 5.41 4.30 2.95 2.93 2. 01 708 731 
N. I. M. 26.12 6.12 16.29 9.42 15 . 33 8.86 738 484 
N. I. M. 7.04 7.04 8.46 4. 70 5.37 2.98 383 484 
N . I. M. 6.97 6. 97 6.79 5.29 5. 50 4.62 675 655 
N. I. M. 4.86 4.86 3.30 2.60 3. 94 3. 13 625 660 
N. l. M. 7.81 7.81 24 .60 21 .39 18 . 31 15 . 92 325 370 
N. I. M. 5.82 5.82 5.28 2.73 4.25 2.20 450 531 
N. I. M. 8.98 8.98 7.48 6.39 3.81 3.26 517 520 
N. I. M. 9.51 9.51 2.60 3.56 2.64 3.62 450 477 
N . I. M. 16.59 6. 59 6.23 4.36 5.20 3.64 442 502 
N. I. M. 7.07 7.07 5.23 3.82 4.40 3. 21 483 514 \0 N. I. M. 6.73 6.73 4.62 2.83 4. 36 2.67 658 724 
N. I. M. 8.30 8.30 4. 52 2.16 4. 44 2.12 600 635 
Table 22. continued. 
Subgroup 
Category 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
N·. I. M. 
N. I. M. 
N. I. M. 
N. I. M. 
I. M. 
I. M. 
I. M. 
DIET 
Diet + Dtet 
Supplement Alone 
mg./day mg./day 
5.85 5.85 
4.57 4.57 
5.97 5.97 
5.35 5.35 
7.28 7.28 
25.88 5.88 
7.55 7. 55 
8.12 8.12 
10.75 6. 46 
4.87 4.87 
8. 23 8. 23 
24.92 4.92 
25.54 5.54 
25.62 5.62 
15.48 5.48 
25.64 5.64 
6.98 6.98 
RIA/vo 1 . 
mg./day 
3.95 
8.10 
7.00 
4.20 
4.36 
5.81 
6.77 
8 .98 
9.74 
8.90 
15.87 
9.11 
24.24 
2.02 
21 .13 
4.60 
URINE BLOOD 
RIA/creat . Micro .;vol. Micro ./creat RIA Micro. 
mg./day mg./day mg./day ng./m1 . ng./m1. 
2.45 2.20 1. 37 529 481 
7. 94 6.29 6. 17 517 529 
4.52 4.75 3.06 517 504 
2.80 2.89 l. 93 297 330 
6.50 3.17 4.73 533 477 
5.33 6.08 5.58 265 
7.52 3.64 4. 04 725 699 
7.68 8. 73 7. 46 109 
5. 55 315 
3.50 1. 99 441 
6.64 6.09 4.54 234 
13.12 19 .93 16.42 192 
12.15 8.66 11 .55 840 548 
24.99 40 . 70 41.96 1440 
10.63 2.19 11.53 536 531 
21 .56 26 . 27 26 .81 1020 646 
3.53 3.94 3.03 442 
* Subgroup Categories (N . I . = Non-institutional i zed , ! .=i nstitutional i zed, F= Female, M= Male) 
**Blood values were recorded as ng . /ml . 
(-) Indicate no value was available. 
of whole blood 
Vol. = volume, Micro. = Microbiolog i cal, Creat. = Creatini ne \.0 
N 
93 
• 
Fi gure l. · 
• 
• • 
• • 
• • • 
• 
• • • 
:!: • • • 
• 
14 16 18 ~ 25 35 
I 
• • • • ~ 
•• • • = • .II 
.!' i:: • •• • 
•• • • ~ 2 
I 
2 4 6 8 10 12 
Intake of P.A. mg.j day 
• 
Fi gure 2. >-. 
"' "'C:I • 
':-- 14. 
'=" • E 12 
• • 
-
('Q 10 ~ 
• .... 
c:..:» • • ~ 8 
Q • 
.... • • 
. c: 6 • • 
== .. . .... 
4 
• • • • • • ~ • • • • • 
= • 
. , • • 
2 • 
..... 
•• ~ 
• 
. • • • 2 4 6 8 10 12 14 16 iS 35 
Intake of P.A. mq.j day 
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Figures 3 and 4. Urinary excretion levels verses intake levels of 
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CHAPTER V 
DISCUSSION 
The purpose of this study was to assess the pantothenic acid status 
of the "average" elderly individual. The subjects for this study in-
cluded 26 institutionalized and 65 non-institutionalized persons 65 
years of age or older. All participants were free of chronic diseases 
and the drugs consumed by this population were drugs commonly taken 
by this age group (Rockstein and Sussman 1976). A seven day diet 
record was kept for each participant to monitor the intake of dietary 
pantothenic acid. Vitamin supplements were monitored for dosage and 
frequency of intake to record the additional amount of pantothenic acid 
ingested. A 24 hour urine collection and a blood sample was obtained 
from each subject to determine pantothenic acid excretion and retention. 
The null hypothesis stated that there would be no significant 
difference between the dietary intake of pantothenic acid in the elderly 
population and in the younger age groups and the intake would be 
adequate to maintain satisfactory pantothenic acid status (i.e. the 
pantothenic acid dietary intake and urinary excretion values would be 
in a normal range as compared to younger age groups). There was 
insufficient evidence to reject the null hypothesis. 
Correlations Between Pantothenic Acid 
Intake, Urinary Excretion and Blood 
Levels 
Dietary and total pantothenic acid intake was correlated with 
urinary excretion of pantothenic acid, as was a correlation between 
dietary and total intake of pantothenic acid and blood levels of the 
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vitamin. The results of the correlations among the subgroups of the 
population (found in Table 19) indicated there was a low to moderate 
correlation between pantothenic acid intake and urinary excretion of 
the vitamin. There was also a low to moderate correlation between 
pantothenic acid intake and blood levels for all subgroups of the 
population. 
The elderly population in this study consumed an average of 
5.9 + 1.4 mg. of pantothenic acid per day from food sources (the mean 
consumption of dietary pantothenic acid in the non-inst i tutional partici-
pants was 5.8 ~ 1.4 mg and 5.9 ~ 1.3 in the institutional participants), 
as assayed by the microbiological method. The non-supplemented partici-
pants had a mean urinary excretion of pantothenic acid of 4.3 ~ 2.93 mg. 
in the non-institutionalized group and 2.21 + 1.23 mg. in the institu-
tionalized group, as assayed by the microbiological/volume method. The 
microbiological/creatinine method for determining the amount of 
pantothenic acid excreted in the urine yielded different trends in 
results than the microbiological/volume method . The non-supplemented 
participants had a mean urinary excretion of pantothenic acid of 3.86 + 
2.57 for the non-institutionalized group and 5. 29 + 4.09 for the 
institutionalized group as assayed by the microbiological/creatinine 
method. The different results of urinary excretion levels of pantothenic 
acid in the non-institutional and the institutional groups when the 
different assay methods (microbiological/volume verses microbiological/ 
creatinine) were used may be the result of the lDw urine volumes collect-
ed in the institutionalized participants. The institutionalized group 
had lower urinary volumes than the non-institutionalized group . The 
lower total volume of urine collected per day in the institutionalized 
98 
participants leads to the question of whether a complete collection 
was obtained in this group. An incomplete collection would alter the 
results of the total milligrams of pantothenic acid excreted per day 
when analyzed on a per volume basis. Differences in excretion levels 
of pantothenic acid may also be explained by differences in tissue 
stores or depletion states, body synthesis of the vitamin, or by a 
difference in the frequency and dosage of drugs that may have an 
affect on the microbiological assay (i.e. antibiotics affecting the 
Lactobacillus plantarum organism). The results of the RIA/volume and 
RIA/creatinine methods for determining urinary excretion of pantothenic 
acid showed the same trends as the microbiological/volume and micro-
biological/creatinine methods (Table 21). 
The literature reports a large variation in the ·intake and urinary 
excretion of pantothenic acid in younger populations (Table 1). 
Cohenour and Calloway (1972) reported that five non-pregnant teenagers 
consumed 3.3 mg. of pantothenic acid per day and excreted 2.5 mg. of 
the vitamin per day. Fox and Linkswiler (1961) reported that eight 
young women consumed 6.7 mg. pantothenic acid per day and excreted 
3.9 mg. pantothenic acid per day. The range of the dietary intake of 
pantothenic acid in the elderly population studied was 2.5 - 9.5 mg/day, 
while the total intake of pantothenic acid (dietary plus supplemental 
sources) ranged from 2.5- 122 mg/day. At the low intake of 2.5 mg/day 
of pantothenic acid the urinary excretion as assayed by the mi"cro-
biological/volume method was 3.98 mg/day and 1.48 mg/day by the RI"A/ 
volume method. Other low intakes of pantothenic acid also gave similar 
urinary excretion levels of the vitamin (i.e. intakes of 3.6, 3.8, 3.8, 
3.7 and 3.55 mg. resulted in excretion levels of 3.02, 2.67, 2.4, 1.89, 
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and 4.2 mg pantothenic acid as assayed by the microbiological/volume 
method and 6.8, 3.38, 3.5, 2.8 and 4:8 mg of pantothenic acid as 
assayed by the RIA/volume method. The corresponding urinary/excretion 
levels of pantothenic acid as assayed by the microbiological/creatinine 
method were 3.97, 2. 62, 14.93, 3.48 and 3.9 mg and 9.0, 3. 39, 22.15, 
5.68 and 4.39 mg as assayed by the RIA/creatinine method) (Table 22). 
From the above data it was reasoned by the author that a minimum 
intake of 2.4 - 3.9 mg/day of pantothenic acid should be consumed by 
the elderly population, since it was the lowest excretfon rate from 
persons consuming low di etary intakes of 2. 5 - 3.8 mg/day of the 
vitamin. This value was not too different from the value Fox and 
Linkswiler (1961) suggested to be the minimum requirement for intake 
of the vitamin per day. 
The lowest urinary excretion levels from the elderly population 
studied did not correspond to the lowest intake of pantothenic acid 
(i.e. the urinary excretion value of 2.10, 1 .87, 3.43, 3.42, 2.23 and 
2.93 mg pantothenic acid as assayed by the microbiological/volume method 
and the corresponding RIA/volume assay method values of 1 .38, 1 .07, 
3.57, 3.39 and 4.30 mg, the RIA/creatinine assay method values of 2.94, 
2.97, 3.0, 2.76, 3.97 and 2.95 mg and microbiological/creatinine assay 
values of 4.67, 5.19, 2.88, 2.76, 3.95 and 2.01 mg pantothenic acid 
resulted from intake levels of pantothenic acid of 5.19, 6.36, 8.52, 
6.15 and 5.41 mg/day). Previous depletion of tissue stores or current 
deficiency status of the population as suggested by Kerrey et al. (1968) 
and Cohenour and Calloway (i972) would explain the occurrence of why 
t he lowest excretion of the vitamin did not correspond to the lowest 
intake of the vitamin. Fry et al. (1976) also suggested that the body 
has an ability to store large amounts of pantothenic acid and the 
results of a deficiency state may take a long time to show up in a 
decreased urinary out put of the vitamin. This might help explain 
the variation in the results found in the elderly population. 
100 
The elderly subjects who had been consuming a pantothenic acid 
supplement during the study period consumed 22.7 ~ 26.5 mg/day of 
pantothenic acid in the non-institutionalized group and 23.6 + 4.3 
mg/day of pantothenic acid in the institutionalized group (Table 21). 
The corresponding urinary excretions of the vitamin were 14.9 + 15.7 mg 
and 10.45 2:. 11.2 mg respectively for the two groups according to the 
microbiological/volume assay method and 16.14 ~ 11.2 and 9.6 ~ 9.0 mg 
respectively for the two groups according to the RIA/volume method. The 
microbiological/creatinine and RIA/creatinine methods for reporting 
urinary excretion levels of pantothenic acid had the same trends 
(Table 22). Although a trend of a high intake of the vitamin result-
ing in a high excretion of the vitamin was established, the highest 
intake of the vitamin did not produce the highest urinary excretion of 
the vitamin. This suggested that the body IAJas undergoing some compensa-
tory mechanism such as rebuilding body stores, increased retention of 
the vitamin, or some other mechanism. Fry et al. (1976) found a 
similar trend when vitamin supplements were administered to 10 healthy 
males. The average urinary excretion of the 10 male study participants 
increased from 3.95 mg to 5.84 mg of pantothenic acid when 10 mg of 
supplemental pantothenic acid was administered in addition to their 
" 
usual intake of the vitamin from their self selected diet (their self 
selected diet averaged 6.4 mg/day of pantothenic acid). The opposite 
occurred when the subjects were placed on a low pantothenic acid diet 
of 2.8 mg/day. The urinary excretion of the vitamin decreased to 
0.79 mg/day from 3.95 mg/day excreted on the self selected diet. 
The lack of a strong correlation between dietary and/or total 
1 01 
intake of pantothenic acid and urinary excretion of the vitamin could 
have been due to a number of situations (i.e. compensatory mechanisms 
of the body as discussed above). The lack of a strong correlation 
between dietary and/or total intake of pantothenic acid and blood levels 
of the vitamin may have been due to the uncertainty of the optimum 
method for liberating the bound form of pantothenic acid (Bird and 
Thompson 1967). The RIA method for measuring blood levels of pantothenic 
acid showed a higher level of pantothenic acid when the intake of the 
vitamin was higher, but the microbiological measurement method did 
not show this differ.ence. When an optimum method for 1 i berating 
pantothenic acid from all its various forms is developed, there should 
be a stronger correlation between blood levels of pantothenic acid and 
intake of the vitamin. 
The equation developed by Tarr et al. (1979) to predict urinary 
excretion from dietary pantothenic acid intake in a non-supplemented 
population was used as a guide to predict the urinary excretion from 
intake of pantothenic acid in the elderly population. The regression 
equati'ons calculated from various subgroups and between supplemented 
and non-supplemented groups of the popul at fan varied greatly from each 
other and vaded greatly from the Tarr et al. (1979) equation. There 
was also no consistency between the actual urinary excretion value and 
the predicted urinary excretion value when fnfake values of pantothenic 
acid for individuals and subgroups of the population were put into the 
Tarr et al. (1979) equation (i'.e., for supplemented, non--instituti'onalized 
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males and the actual urinary excretion values as assayed by the 
microbiological/volume assay method were 19.9, 15.3, 5.2, 6.3, and 8.7 
mg while the corresponding predicted urinary excretion values were 
735.5, 34.3, 14.4, 1.9, and 32.8 mg respectively. The RIA/volume method 
for assaying urinary excreti"on of the vitamin resulted in excretion 
values of pantothenic acid of 4.9, 5.0, 4.3, 8. 5, and 24.6 mg/day when 
the predicted urinary excretion values were 2.1, 4.6, 2.3, 3.2 and 3.9 
mg/day respectively). Multiple regression equations were also calculat-
ed (i.e., urinary excretion levels predi'cted from i·ntake, blood levels, 
intake squared, blood levels squared, intake times blood levels) in 
quadratic equations with results not significantly better when simple 
regression ~ equations were used. The regression equations that explained 
the highest portion of the vadabilHy in the equation (highest r-squared) 
were calculated on males consuming no drugs that were non-institutional-
ized (there were not enough females who did not consume drugs to do a 
regression equation). Results of the multiple regressions calculated on 
this population are presented in Table 20. The unability to predict 
urinary excretion values (while explaining a major portion of the 
variabil -ity in the regression equation) from intake levels of pantothenic 
acid utilizing regression equations may have also been due to the varia-
tion in the population's body stores during the study period, possible 
synthesis of the vitamin in the body, increased or decreased utiliza-
tion of the vitamin, drug interactions, differences in absorption of 
the vitamin or some other mechanism the body may have for conserving 
or regulating pantothenic acid in the body. 
Description of an Elderly Popu-
lation Residing in Logan, Utah 
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The elderly population studied consisted .Qf 26 institutionalized 
persons. Nineteen percent (5) of this group was male and 81 percent 
(21) of the group was female. The institution for the elderly 
(Sunshine Terrace) has had a 4:1 ratio of females to males for the last 
four years. The non-institutionalized group consisted of 65 persons. 
Fourty-nine percent (32) of this group was male and 51 percent (33) of 
this group was female. The average age for both institutionalized and 
non-institutionalized participants was 73 years of age. Forty percent 
(2) of the institutionalized males, 58 percent (15) of the institutional-
ized females, 25 percent (8) of the non-institutionalized males, and 
42 . 5 percent (14) of the non-institutional females were 76 years of age 
or older. The RDA for kilocalories for persons· over 75 years of age 
reduces to 2050 for males (a range of adequacy is estimated to be 
1650- 2450) and 1600 for females (a range of adequacy is estimated to 
be 1200- 2000) (Recommended Dietary Allowances 1980) . Ninety-one 
percent of the persons 76 years of age and older met or exceeded the 
RDA for kilocalories as compared to 45 percent of the persons between 
the ages of 65 and 75 who met or exceeded the RDA for kilocalories. One 
reason for why only 45 percent of the persons 65-75 years of age met 
the RDA for kilocalories may be that the RDA was set too high and a 
separate category for a recommended level of intake for kilocalories 
for this age should be considered (rather than grouping them with the 
51-75 year group). Another factor that may help explain why so few of 
the persons between the ages of 65-75 did not meet the RDA for kilo-
calories is that a mean value for kilocalorie consumption was used. The 
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Food and Nutrition Board of the National Research Council (1980) 
suggested a 'range of adequacy' along with a mean value for the recommend-
ed level of kilocalories a certain age group should consume. The m~an 
value of the RDA suggested for kilocalorie consumption was used as the 
'standard' in this study, and it did not account for individual differences 
in need. 
The employment rate for the elderly non-institutionalized group was 
29 percent (19) employed, with 44 percent (14) of the males employed and 
15 percent (5) of the females employed after the age of 65 . Logan, 
Utah is a university town with emeriti of the university contributing 
to the population. The percentage of employed elderly may be due to 
the percentage of emeriti in the town who are actively affilitated with 
the university. Deseret Industries, a local store dealing in used 
furniture and used articles employs a large proportion of their 
employees from persons over the age of 65. These two situations could 
have influenced the employment rate. The proportion of participants 
in the non-institutionalized subgroup of the population with an educa-
tional level of "some college" background or more, should reflect the 
intelligence of the population. The author feels the reliability of 
the information obtained from the diet records and questionnaire packet 
is good due to the high intelligence of this population (whether the 
intelligence was due to education or not). 
The activity level of the elderly subjects was patterned after a 
study done by HANES (1977). Participants were considered active if 
they engaged in one sport plus one exercise; moderately active if they 
engaged in one sport or one exercise; non-active if they could care 
for their basic needs and were mobile; and sedentary if they needed 
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assistance in caring for themselves (often this group was confined to 
a bed or a wheelchair). Thirty-eight percent (10) were sedentary and 
62 percent (16) non-active in the institutionalized group as compared to 
44.5 percent (29) active, 43 percent (28) moderately active, 11 percent 
(7) non-active and 1.5 percent (1) sedentary in the non-institutionalized 
group. This compares ~o 42 percent being moderately active in the 
elderly population studied by HANES (1977). The level of activity in 
the non-institutionalized participants of this study may be explained 
by the participants from Sun City Arizona, a group of Elderly citizens 
visiting Logan, Utah for the summer to participate in classes and 
activities held by Utah State University. Also the high activity level 
of the non-institutionalized participants may have been influenced by 
the proportion of this group still employed and by the interest of 
this population .in outdoor activities such as gardening and bicycling. 
Physical limitations that reduce the activity level have been 
shown to occur more often in persons over 65 years of age (Rockstein 
and Sussman, 1976). In this study there was a high prevalence of 
arthritis in both the institutionalized and non-institutionalized 
subjects. Thirty-eight percent (10) of the institutionalized group 
and 26 percent (17) of the non-institutionalized subjects were afflicted 
with arthritis. Heart disease was also prevalent in this age group. 
Forty-two percent (11) of the institutionalized and 25 percent (16) 
of the non-institutionalized subjects had some sort of heart disease. 
Rockstein and Sussman (1976) reported the major causes of limitations 
in persons over 65 years of age were heart disease (occurring in 20 
percent of both males and females), arthritis and rheumatism (occurring 
in 27 percent of the women and 17 percent of the men) and visual 
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impairments (occurring in 7 percent of both males and females). 
The incidence of heart disease and arthritis was higher in both the 
• 
non-institutionalized and institutionalized elderly of this study than 
in the national study conducted by Rockstein and Sussman (1976). The 
high incidence of these diseases in this population may be due to the 
method of reporting the incidences of these diseases. No physical 
examinations were required for this study and the severity of the 
disease had no weight on recording the incidence rate. Relying only 
on the participants description of health condition as was done with 
the non-institutionalized participants may have increased the proportion 
of persons reporting incidence of health problems. 
Drug usage in this population was high, with i nstitutionali zed 
subjects consuming more drugs per person than non-institutionalized 
subjects. Thirty-four percent of the non-institutionalized persons 
were taking no medication at all, while all institutionalized persons 
were taking at least one drug. Vitamin supplementation was also high 
in this elderly population. Forty-eight percent of the institu-
tionalized participants took some sort of vitamin or mineral supplement 
while 60 percent df the non-institutionalized population consumed some 
sort of vitamin or mineral supplement. Rockstein and Sussman (1976) 
reported intheirfood consumption survey in the elderly population that 
35 percent of the persons over 75 years of age consumed a vitamin or 
mineral supplement. The high incidence of vitamin or mineral consumption 
in the institutionalized group can be explained by the physician's order 
(or lack of order) for a supplement. In talking with the non-institu-
tionalized participants about their consumption of vitamins or minerals 
in a supplemental form, the author suggests that advertisements and 
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interaction with peers would account for the high consumption of 
supplemental vitamins and minerals rather than by suggestion by their 
physician or nutritionist. 
Anallsis of Variance Calculated Among 
Subgroups of the Elderly Population 
on Intake, Urinary Excretion and 
Blood Levels of Pantothenic Acid 
The results of a oneway analysis of variance calculated among 
subgroups of the elderly population showed that the non-institutionalized 
females consumed significantly fewer kilocalories than institutionalized 
females and non-institutionalized males. The non-institutionalized 
females also consumed less dietary pantothenic acid than non-institution-
alized males. The difference in intake of dietary pantothenic acid 
intake among the groups can be explained by the difference in kilocalorie 
intake among the groups. The amount of dietary pantothenic acid consumed 
per 1,000 kilocalories was constant in all subgroups of the population 
(2.9 mg pantothenic acid per 1,000 kilocalories), so as kilocalorie 
level increased, dietary pantothenic acid intake also increased. 
The significant ·differences found among the subgroups for the 
various methods of urine and blood analysis can not be explained by 
the intake of pantothenic acid. There was no significant difference 
among the subgroups for total pantothenic acid intake and the results 
of the urinary excretion and blood levels would be dependent on the 
total intake of pantothenic acid rather than dietary pantothenic acid 
alone. Thus the variability found between the urinary excretion levels 
and blood levels may be explained by either experimental error in the 
analysis, the effects drugs may have on the microbiological assay, or 
any compensatory mechanism the body may have. 
l 08 
The signifi-cantly fewer kilocalories consumed by the non-institu-
tionalized females may explain the significantly lower consumption 
of saturated fat, cholesterol, phosphorous, calcium, iron, riboflavin 
and pantothenic acid found in the non-institutionalized females. The 
significantly lower consumption of linoleic acid, fiber, potassium 
and niacin found in the institutionalized females could be explained 
by the characteristics of their diet (i.e., highly refined foods and 
lots of soft canned fruit). The significant differences found in the 
1 Supplemented 1 group 1 S intake of vitamins can be explained by the dosage 
and frequency of the intake of each supplement. 
Although there was no significant difference between the kilo-
calorie intake between persons who lived alone and those who lived as 
married couples, it was calculated that persons who lived alone consumed 
2034 + 470 kilocalories per day (n =52). Persons who lived with their 
spouse had an average intake of 2089 + 512 kilocalories per day (n = 35). 
Persons who were living with a family member (non-spouse) consumed 
1423 + 341 kilocalories per day (n = 4). This was in agreement to the 
findings of Bransby and Osborne (1953). They reported the persons who 
lived as married couples as consuming slightly more kilocalories than 
those who lived alone. The use of high caloric, easy to prepare convience 
foods explains the high caloric intake of the persons who lived alone. 
The nutrient quality of the meal suffers from this practice. 
The pantothenic acid intake of institutionalized population was 
not significantly less than the non-institutionalized population as 
was hypothesized. This was due to the fact that the kilocalorie 
consumption was not less in the institutionalized than the non-institu-
tionalized group, and the pantothenic acid ·intake per 1,000 kilocalorie 
intake was constant for each subgroup of the population. 
Correlation of Several Nutrients to 
Dietary Pantothenic Acid and 
Kilocalorie Consumption 
l 09 
The pantothenic acid content of foods was correlated with other 
nutrients found in foods to determine if the pantothenic acid content 
in foods could be predicted from another nutrient's content in food. 
Pantothenic acid was found to have its highest correlations with 
calcium (.75 correlation), riboflavin (.76 correlation), and thiamin 
(.64 correlation). The kilocalorie to pantothenic acid correlation was 
calculated to be .62. Milk is a good source of calcium, riboflavin and 
pantothenic acid and may be a major factor in the high correlation 
between pantothenic acid and calcium and between pantothenic acid and 
riboflavin. The pantothenic acid to kilocalorie correlation is less than 
the pantothenic to calcium correlation and the pantothenic acid to 
riboflavin correlation. The reason for this may be partially due to the 
differences in the kilocalorie level between whole and skim milk. Other 
food sources would contribute to the correlation values, but milk is 
a primary link in the correlations. Whole grain products are also high 
in pantothenic acid and in thiamin. The high correlation between 
pantothenic acidand thiamin may be due to whole grain products in the 
diet. 
Kilocalories were found to have the highest correlation with 
niacin ( . 58 correlation) and thiamin (.62 correlation). Good food 
sources of niacin are meats and whole grain products are good food 
sources of thiamin. These foods are calorically dense which would 
account for t~e high kilocalorie to niacin correlation and the high 
kilocalorie to thiamin correlation. 
Percentage of Population Who Met 
Their RDA for Several Nutrients 
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The results of the dietary consumption of the elderly population 
showed that several nutrients did not meet the RDA or 'standard' set 
by the author. The nutrients that the greatest proportion of the 
population did not meet or exceed the RDA or 'standards' for were 
potassium, fiber, carbohydrate, linoleic acid, vitamin B6, and kilo-
calories. The standards set for fat, saturated fat and oleic acid were 
also not met by a significant propartion of both the 65-75 year category 
and the 76 and older category of the population, yet they exceeded their 
percentage level contribution to the total kilocalories suggested by 
Hansen and Wyse (1980) (Table 13). Fat consumption was 36 . 5 percent 
of the kilocalories which was higher than the 35 percent suggested by 
Hansen and Wyse (1980). That the kilocalorie consumption was lower than 
the RDA explained why the fats did not meet the 'standards. • The reason 
vitamin B6 consumption was shown to be low in this population may be due 
to the data base used to calculate the intake, yet vitamin B6 has been 
shown to be low in the diets of elderly subjects in other studies 
(Recommended Dietary Allowances 9th ed. 1980). The low consumption of 
potassium and fiber in the diet may be partially explained by the 
frequency of water pack fruits and refined food products in the diet. 
Although the consumption of carbohydrate and fat appears low when 
compared to the 'standards' established by the author (Tables 11 and 
12) the proportion of these nutrients in relation to kilocalorie 
consumption agrees with the guidelines established by the Food and Nutri-
tion Board of the National Research Council and the suggestions proposed 
by Hansen and Wyse (1980). The elderly population of this study 
consumed 48 percent of their kilocalories as carbohydrate, 15.5 
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percent as protein and 36.5 percent as fat. There was very little 
variation among subgroups of the population in the proprotion of the 
total kilocalories these nutrients provided. This trend in eating 
behavior was also seen by Exton-Smith (1972), where 12.1 percent of 
the kilocalories were contributed from protein for persons in their 
early 70's, and 12.4 percent and 11.2 percent of the kilocalories were 
contributed by protein for persons in their middle and late 70's 
respectively. Although there was a reduction in kilocalories consumed, 
the proprotion of kilocalories from carbohydrate, protein and fat 
remained the same. 
The dietary intake of vitamin A, calcium, riboflavin, and iron 
were adequate in this population (adequate in that most participants 
met the RDA for these nutrients). Other authors have reported these 
nutrients to be in short supply in the diet (Harrill and Lervone 1977; 
Henricksen and Cate 1971; and Steidemann et al. 1978). This population, 
as a whole, was consumingmilk and lots of vegetables from their own 
gardens. This would help account for the 'adequate' intake of these 
nutrients in their diet. 
A diet meeting the RDA for most nutrients provided an average 
intake of 5.9 mg pantothenic acid per day for this elderly population. 
this was vJithin the "Estimated Adequate and Safe" ranges established 
by the Food and Nutrition Board of the National Research Council (1980). 
Contribution of Dietary Sources Verses 
Vitamin Supplements to the Total 
Pantothenic Acid Intake 
The results of Table 14 show that 43.2 percent of the pantothenic 
acid consumed by this popualtion was from a vitamin supplemental source. 
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It is the opinion of the author that vitamin supplements have a useful 
purpose, but that this level of supplementation of pantothenic acid is 
not needed and is wasteful. The average consumption of this vitamin by 
the elderly population in this study was 5.9 mg/day. The lowest levels 
of urinary excretions of pantothenic acid from persons consuming the 
lowest levels of pantothenic acid (2.5 - 3.5 mg of dietary pantothenic 
acid) were 2.4 - 3.9 mg/day of pantothenic acid . This suggests that at 
least 2.4 - 3.9 mg of the vitamin should be ingested per day. The 
percentage of persons in this study consuming less than 4 mg of panto-
thenic acid per day was 8.8 percent, or a total of eight persons. A 
supplemental dose of pantothenic acid of 2 - 3 mg per day would be 
adequate for even the persons consuming the lowest level of pantothenic 
acid. Persons consuming large doses of pantothenic acid tend to excrete 
it (as shown in Figures 1, 2, 3 and 4) and thus the practice of consuming 
large doses of pantothenic acid has no useful purpose. 
Effects of Activity Level and Age 
on Pantothenic Acid and Kilocalorie 
Intake 
An analysis of variance among subgroups of the population for 
activity levels and age brackets was calculated to determine if activity 
level or age had an affect on pantothenic acid consumption and kilocalorie 
consumption. The activity level and age had no significant affect on 
pantothenic acid consumption or on kilocalorie consumption. Although 
kilocalorie requirement decreases with increasing age and with decreas-
ing activity, it is the author's opinion that the kilocalorie intake 
(and thus pantothenic acid intake which was shown to be 2.9 mg per 
1,000 kilocalories) did not alter due to the eating patterns that have 
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been established in these individuals for years. This constant 
consumption of kilocalories hypothesized by the author may also explain 
the incidence of obesity in this population. 
Conclusions 
This study has shown that the average dietary intake of pantothenic 
acid in this elderly population was 5.9 ~ 1.4 mg/day. This level of 
pantothenic acid intake was within the range of the 11 Estimated Adequate 
and Safe 11 intake of 4 - 7 mg/day established by the Food and Nutrition 
Board of the National Research Council (1980). The dietary intake 
of pantothenic acid ranged from 2.5 - 9.5 mg/day. The 11 Estimated 
Adequate and Safe 11 range of 4 - 7 mg/day appears to be adequate for 
the elderly population, (yet in this study only a limited proportion 
of the population consumed 7 mg/day of pantothenic acid when they 
consumed the RDA for most other nutrients. Seven mg/day of pantothenic 
acid may be a high level to suggest as an optimum intake). 
The correlation between pantothenic acid intake and urinary 
excretion of pantothenic acid was low, as was the correlation of 
pantothenic acid intake and blood levels of pantothenic acid. Persons 
consuming low levels of pantothenic acid (2.5 - 3.5 mg/day) excreted 
2.4 - 3.9 mg of pantothenic acid per day suggesting that 2.4 - 3.9 
mg of pantothenic acid is the minimum amount of pantothenic acid 
required by the body per day. 
Recommendations 
1) Repeat the study with a large sample of elderly persons, using a 
current updated 1 pantothenic acid food content 1 file. 
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2) Correlate the pantothenic acid intake with pantothenic acid blood 
levels with the •to-be-developed• optimum method for liberating 
pantothenic acid from its bound forms in blood. 
3) Repeat the study in various age groups for comparison purposes . 
4) Repeat the study with a large population of elderly subjects that 
are not consuming drugs (in both a non-institutionalized and an 
institutionalized group and who are supplemented and non-supplemented). 
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Appendix A. Informed Consent Form 
Pantothenic Acid Nutritional Status of Humans 
Principal Investigator- Dr. Bonita W. Wyse 
1) The project envisages analysis of blood, urine and dietaries of the 
subjects. Blood will be drawn by venipuncture. Urine samples will 
be obtained for a total period of 24 hours. The diet will analyzed 
by using a diet record. 
2) Venipuncture of subjects may result in discomfort, hematoma and a 
possibility of infection. It has, however, been our experiPnce that 
hematomas and discomfort can be significantly reduced if a medical 
technologist or registered nurse is currently employed and routinely 
drawing blood. Sterile and standard procedures will be used. Urine 
collections and response to the questionnaire should not pose any 
hazard to the subjects. 
3) An individual will obtain an assessment of the nutritional adequacy 
for his/her normal diet and, if necessary, dietary counseling. Since 
hemoglobins, total protein and albumin will also be determined, any 
subject with abnormal values will be referred to his/her physician. 
The results obtained in the present project would enable the establish-
ment of a requirement of pantothenic acid in senior citizens as a group. 
4) It might be noted that the procedures to employed in the present 
project appear to be least complicated and it would be impossible 
to draw conclusions by any other procedure. 
5) Subjects have the opportunity to withdraw consent and terminate 
participation in the activity at any time. 
6) Emergency medical services would be available during the normal 
school hours at the Student Health Services, University Center, 
Utah State University. 
7) Any inquiries concerning the project procedures would be answered 
anytime by the principal investigator or by other staff members 
associated with the project. 
Subject, signature &ddate. PI, signature & date Auditor signature & 
date (if appropriate) 
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Appendix A. Information given the the study participants and to 
their families. 
TO: The participants of the study on "Nutritional Status of Pantothenic 
Acid in the Elderly Population". 
Dear 
We are planning to carry out a scientific detailed study on pantothenic 
acid status of senior citizens. As most of you may know, pantothenic 
acid is one of the important B complex vitamins. It is essential for 
many metabolic reactions such as carbohydrate breakdown, fat oxidation, 
etc. Information on the vitamin status in elderly subjects is scanty, 
however, such information would help in arriving at the daily require-
ment for the vitamin. 
Drs. R. Gaurth Hansen, Professor, and Bonita W. Wyse, Associate Professor 
in the Department of Nutrition and Food Sciences have been interested 
in this area of study for the past five years. 
Assessment of nutritional status is done by measuring the intake, 
excretion and the balance retained by the body. In order to obtain 
these data we would appreciate your cooperation in answering our 
questionnaire, providing a 24 hour urine collection and providing a 
blood sample to be drawn by a qualified medical technologist. The 
questionnaire would be used to assess your age, dietary intake and 
other relevant data. Blood and urine would be used for the -measure-
ment of the vitamin. We are planning to have two master 1 s students 
(Dietetics) work on the project. They would contact you for gathering 
information, obtaining your permission and answering you questions. 
We believe that you would person~lly benefit by becoming aware of your 
dietary profile and blood picture, while helping in overall scientific 
progress. We would bery much appreciate your cooperation in furthering 
the cause of nutrition in elderly citizens. 
Sincerely yours, 
R. Gaurth Hansen 
Professor 
Bonita W. Wyse 
Associate Professor 
V. Srinivasan 
Post-doctoral 
Fell ow. 
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Appendix A. Information sent to the families of the institutionalized 
participants. 
Dear 
Utah State University is conducting a nutrition study in cooperation 
with Sunshine Terrace. Your parent or relative has given consent 
to participate in this study. 
A copy of the study is enclosed and should explain what is 
involved. 
The study begins July 29, 1979 and continues through August 4, 1979. 
Observation of their dietary intake will observed, a 24 hour urine 
collection obtained and one blood sample drawn. There wil-l be no 
cost to the participant. 
Thank you for your cooperation. 
Sincerely, 
V. Srinivasan 
Post-doctoral Fellow 
Appendix A. Letter of explaination that accompanied a copy of the 
laboratory blood analysis done for the participants . 
Dear Dr . 
124 
We have undertaken to study the pantothenic acid nutritional 
status in seni~r citizens. One or more . of your patients has consented 
to be volunteer(s) for the study. A fasting blood was drawn from 
the subject(s) by a trained medical technologist . We have enclosed 
a copy of the lab report(s) for your records. 
Sincerely, 
V. Srinivasan, Ph. D. 
Post-doctoral Fellow. 
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Appendix B. Questionnaire form. 
Name _________ Age ____ Weight. ____ H~i gh1:. 
Address _____________ Phone Number ______ _ 
Living Situation: with spouse. ___ Education--------
with children 
alone ·--
other ____ _ 
Describe the following as completely as possible: 
1) Activity level 6} Previous Medications 
2) Previous illnesses or diseases 7) Vitamin Supplements: 
(And the frequency) 
~) Current illnesses or d1seases 
(And the frequency 
4) Allergies 
'J) Me01cat1on 
(Current) 
8) Have you ever been on a Cf1 efT 
(If so, what type?) 
9) Are you on a diet presently? 
(If so, what type?) 
10) Current phys1c1an (and address.) 
12.7 
Appendix B. Questionnaire form continues. 
FACTORS INFLUENCING FOOD INTAKE 
Fill in the following as completely as possible. 
Do you have a good appetite? 
Explain. 
Who prepares the food at home? 
What type cooking facilities do 
you usually use? 
Where do you do your shopping? 
Do you buy dietetic or health foods? 
(If so, what type?) 
Do you follow a 3-meal pattern 
daily? 
Do you eat at a 'normal • pace? 
Do you smake? 
(if yes, how often?) 
Do you consume alcohol? 
(If yes, how often?) 
Do you have food allergies? 
(If yes, to which foods?) 
Do you have elimination problems? 
(If yes, do you take anything to 
correct it?) 
¥ food preparat ion includes, 
(percentage wise) 
Convention a 1 cooking ____ _ 
Convenience foods 
Snack foods ------
Other 
------------
xplain: 
he frequency of my meals at: 
Home is Res taur_a_n t,.-----,--------
Other 
---------------
Explain: 
y food cravings include: 
Sweets 
-;;:-~------Sa 1 ty foods Fried foods _____ _ 
Other (specify) _____ _ 
y food preferences include (check 
nd identify): 
Ethnic 
~--------Regional Re 1 i gi ou_s _______ _ 
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Appendix B. Questionnaire form continued. 
DIETARY INTAKE FORM 
When filling out this form be sure to include EVERYTHING you EAT or 
DRINK ! 
REMEMBER TO RECORD: Coffee, tea, cream, sugar, juices, milk (specify if 
you use whole or skim), butter, margarine, jelly, gravy, mayonnaise, 
pickles, soft drinks, alcohol, etc. Use brand names if you use 
convenience or already prepared foods. 
BE PRECISE IN RECORDING THE AMOUNTS: Use terms such as cup($), ounces, 
teaspon(s), tablespoon(s), slice(s). List how much or how many. 
Breakfast Hour 
----
Food Amount 
Morning Snack Hour ___ __ 
Food Amount 
Lunch Hour 
----
Food Amount 
Afternoon Snack Hour ____ _ 
Food Amount 
Supper 
Food 
Evening Snack 
Food 
Hour 
-----
Amount 
Hour 
----
Amount 
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Appendix D. Table D-1. Items changed on or added to the pantothenic 
acid data file. (April 1980). 
Item No. 
2230 
596 
590 
2270 
1474 
2286 
1938 
2703 
2702 
2944 
1032 
2051 
610 
1929 
1939 
1932 
1936 
2470 
748 
1853 
2405 
2895 
2888 
2007 
2270 
3667 
2591 
1826 
2481 
3907 
3758 
2567 
385 
27 
1621 
1821 
1512 
43 
1591 
1622 
1439 
2436 
1924 
581 
Value* 
Food Item (mg P.A./100 gm food) 
White sugar 
Chocolate-coated peanuts, fudge, carmel. 
Chocolate-coated almonds 
Tartar sauce 
Mustard 
Catsup 
Mayonnaise 
Chicken broth 
Beef broth 
Brown gravy (beef) made with water 
JellO 
Maple syrup 
Marshmallow 
Blue cheese salad dressing 
1,000 island salad dressing 
French salad dressing 
Italian salad dressing 
White sauce 
Chicken ala king 
Redsnapper (raw) 
Venison (raw) 
Turkey franks 
Turkey ham 
Meat 1 oaf 
Tapicoa pudding 
Oreo cookie 
Pudding - dzerta vanilla 
Pudding (general) · 
Yogurt, flavored 
Eggnog 
Cheese cake 
Peanut-butter cookies 
Beets 
Apple juice 
Pineapple juice 
Prune juice 
Pear nectar 
Apricot nectar 
Peach nectar 
Pineapple - grapefruit juice 
Breakfast drink 
Wheat flour 
Rye flour 
Ca rme 1 candy 
. 01 
.79 
. 19 
.11 
.1 0 
.30 
.29 
.13 
. 01 
.05 
.00 
.12 
.00 
.24 
.30 
.30 
.30 
.30 
.32 
.53 
.62 
2.36 
4.04 
.20 
.61 
.30 
.28 
.24 
.26 
. 75 
.28 
. 13 
.39 
.08 
. 13 
.04 
.02 
.07 
.05 
.04 
.00 
3.43 
l. 55 
.34 
* P.A. = pantothenic acid. 
The values listed are those obtained by the microbiological 
assay. 
Appendix D. Table D-1 continued. 
Value 
Item No. Food Item (mg. P.A./100 gm . food) 
2707 Sour cream . 11 
2447 Wheat germ 1.50 
2451 Wheat, whole-meal, cooked . 17 
2447 Wheat, rolled cooked . 17 
1018 Flatfishes (flounders, sole) .40 
1019 Flounder, cooked, baked .40 
1010 Fish cakes, fried .39 
1011 Fish cakes, frozen, baked . 39 
1017 Fish sticks, frozen, baked . 39 
1104 Halibut, broiled .47 
1105 Halibut, smoked .47 
1982 Bologna, all samples .58 
1983 Bologna, all meat .58 
1984 Bologna, with non-fat dry milk .58 
1985 Bologna, with cereal .58 
1999 Frankfurters, cooked .47 
2000 Frankfurters, canned . 47 
2003 Liverwurst, fresh 3.13 
2004 Liverwurst, smoked 3.13 
2014 Pork sausage, link or bulk .75 
2015 Pork sausage, canned liq & solid .75 
2016 pork sausage, canned solids .75 
2017 Salami, dry . 96 
2018 Salami, cooked . 96 
2689 Monterey jack cheese .20 
29 Applesauce, sweetened .06 
28 Applesauce, unsweetened . 10 
922 Cranberry juice cocktail .07 
l 021 Fruit cocktail, waterpack .06 
1022 Fruit cocktail, light syrup .06 
1023 Fruit cocktail, heavy syrup .06 
l 024 Fruit cocktail, extra heavy syr. .06 
1558 Pickles, dill .03 
1559 Pickles, bread & butter .03 
1560 Pickles, sour .03 
1561 Pickles, sweet .03 
1786 Potato, baked .56 
1787 Potato, boiled in skin .41 
1788 Potato, boiled peeled . 17 
1796 Potato, canned .35 
1798 Potato, dehydrated, mashed, water.35 
1802 Potato, dehydrated, mashed, milk .35 
1808 Potato, frozen mashed, heated .28 
1809 Potato chips .80 
2284 Tomatoes, canned . 17 
2285 Tomatoes, canned, low sodium .17 
2295 Tomato paste .75 
2287 Tomato sauce (chili) . 31 
Appendix D. Table D-1 continued. 
Value 
I tern No. Food Item (mg. P.A./100 gm. food). 
2474 
439 
2489 
911 
2715 
2485 
2625 
3736 
3663 
1388 
2680 
456 
2743 
2277 
408 
409 
404 
2229 
410 
411 
412 
413 
414 
416 
544 
545 
546 
1393 
1394 
868 
874 
2586 
2884 
869 
2458 
2459 
2456 
882 
880 
876 
877 
878 
879 
914 
913 
Yams 
All bran 
Ma lto Mea 1 , dry 
Crackers, butter (Townhouse, Ritz) 
Tortila chips 
Cream of Wheat, dry 
Noodles, egg, enriched 
Ryetoast crackers (Ry-Krisp) 
Cheese Puffs 
Life cereal 
Rice Krispies cereal 
Pumpernickle bread 
Postum, pero 
Tea (instant) 
Rootbeer 
Gengerale 
Cola 
Brown sugar 
Biscuits, homemade, nriched 
Biscuits, homemade unenriched 
Biscuits, homemade, self-rising 
Biscuit dough - chilled 
Biscuit dough - frozen 
Biscuits from mix, enriched, milk 
Yellow cake, without icing 
Yellow cake, carmel icing 
Yellow cake, chocolate icing 
Oats (with/without corn) puffed, 
cere a 1 ( Cherri os) 
Oats, sugar added, puffed cereal 
Corn, puffed (corn chex) 
Corn Flakes 
Granola 
Grapenuts 
Corn, puffed, sweetened (Sugar 
Smack) 
Wheat puffed (Wheat chex) 
Wheat puffed 
Wheat flakes 
Cornbread, mix 
Cornbread, home recipe, spoonbread 
Cornbread, whole ground cornmeal 
Cornbread~ degermed cornmeal 
Cornbread, enriched degermed corn 
meal 
Cornbread, corn bone 
Graham crackers, plain 
Graham crackers, chocolate coated 
. 43 
.38 
.65 
.30 
. 06 
2. 52 
.11 
.46 
. 08 
.08 
. 12 
.50 
.06 
. 01 
. 01 
. 01 
.02 
.28 
.44 
.44 
.44 
.24 
.24 
.40 
.27 
.27 
.27 
1. 36 
1.36 
. 37 
. 18 
.82 
.45 
. 30 
.55 
.55 
.72 
.40 
.40 
.40 
.40 
.40 
.40 
.44 
.44 
134 
Appendix D. Table D-1 continued. 
Value 
Item No. 
915 
916 
918 
919 
1299 
1300 
1302 
1303 
1378 
1380 
1391 
1390 
1453 
1454 
1456 
1459 
1457 
1460 
1814 
1870 
1872 
1874 
1876 
1878 
1902 
1900 
1901 
1903 
478 
479 
2745 
2411 
2413 
2415 
2417 
2419 
2409 
2410 
209 
219 
221 
224 
226 
229 
231 
234 
236 
Food Item (mg. P.A./100 gm. food). 
Graham crackers, honey coated .44 
Crackers, saltines .27 
Crackers, soda .27 
Crackers, whole wheat .41 
Macaroni, enriched, cooked 8-10 min .. l2 
Macaroni, enriched, cooked 14-20 min.12 
Macaroni, unenriched, 8-10 min. .12 
Macaroni, unenriched, 14-20 min. .12 
Noodles, egg, enriched .22 
Noodles, egg, unenriched .22 
Oatmeal or rolled oats, cooked .29 
Oatmeal, dry 1.59 
Pancakes, enriched -flour . 35 
Pancakes, unenriched flour .35 
Pancake & Waffle mix, enriched .35 
Pancake & Waffle mix, unenriched .35 
Pancake & Waffle mix, enriched, egg .. 39 
Pancake & Waffle mix, unenriched, .39 
egg 
Pretze 1 s . 30 
Rice, brown . 45 
Rice, white enriched, common .29 
Rice, white enriched, long grain .29 
Rice, white enriched, parcooked .29 
Rice, white unenriched, common .29 
Rolls, hamburger, enriched .53 
Rolls, hard, enriched .53 
Rolls, hard, unenriched .53 
Rolls, hamburger, unenriched .53 
Bread stuffing, mix .14 
Bread stuffing, mix, egg .14 
Twinkie .25 
Waffles, frozen . 34 
Waffles, mix, enriched .34 
Waffles, mix, unenriched .34 
Waffles, mix, enriched, milk,egg .34 
Waffles, mix, unenriched, ~ilk, .34 
egg. 
Waffles, home recipe, enriched .34 
Waffles, home recipe, unenriched .34 
Beef, carcass, total edible .88 
Beef, chuck, entire .88 
Beef, ground chuck .88 
Beef, chuck rib , ground 69% lean .88 
Beef, chuck rib, ground lean .88 
Beef, chuck rib, braised 73% lean .88 
Beef, chuck rib~ braised lean .88 
Beef, arm, choice, roasted 85% lean .88 
Beef, arm choice, roasted lean .88 
135 . 
Appendix D. Table D-1 continued. 
Value 
Item No. Food Item (mg. P.A./100 gm. food) . 
239 Beef, arm, good, roasted 88% lean .88 
241 Beef, arm, good, roasted lean .88 
244 Beef, flank, choice, 100% 1 ean .88 
246 Beef, flank, good, 100% 1 ean .88 
248 Beef, hind shank, choice, 66% lean .88 
250 Beef, hind shank, choice, lean .88 
253 Beef, hind shank, good, 70% 1 ean .88 
255 Beef, hind shank, good, lean .88 
258 Beef, porterhouse, choice, 57% lean .90 
260 Beef, porterhouse, choice, lean .90 
263 Beef, porterhouse, good, 58% lean .90 
265 Beef, porterhouse, good, lean .90 
268 Beef, T-bone, choice, 56% lean .90 
270 Beef, T-bone, choice, lean .90 
273 Beef, T-bone, good, 58% lean .90 
275 Beef, T-bone, good, lean .90 
278 Beef, club steak, choice, 58% lean .90 
280 Beef, club steak, choice, lean .90 
283 Beef, club steak, good, 64% lean .90 
285 Beef, club steak, good, lean .90 
288 Beef, wedge & round bone choice .90 
290 Beef, wedge & round bone,choice,lean.90 
293 Beef, wedge & round bone, good .90 
295 Beef, wedge & round bone, good,lean .90 
298 Beef, sirloin steak, choice 66% lean.90 
300 Beef, sirloin steak, choice, lean .90 
303 Beef, sirloin steak, good, 67%lean .90 
305 Beef, sirloin steak, good, lean .90 
308 Beef, hip bone, choice, 55% lean .90 
310 Beef, hip bone, choice, lean .90 
313 Beef, hip bone, good, 58% lean .90 
315 Beef, hip bone, good, lean .90 
318 Beef, short plate, choice, 58%lean .54 
320 Beef, short plate, choice, lean .54 
323 Beef, short plate, good, 63% lean .54 
325 Beef, short plate, good, lean .54 
328 Beef, rib 6-12 choice, 64% lean .54 
330 Beef, rib e-12, choice, lean .54 
333 Beef, rib 11-12, Choice, 55% lean .54 
335 Beef, rib 11=12, choice, lean .54 
338 Beef, rib 11-12, good, 63% lean .54 
340 Beef, rib 11-12, good, lean .54 
343 Beef, rib 6 or blade, choice, 70% .54 
lean 
345 Beef, rib 6 or blade, choice, lean .54 
348 Beef, rib 6 or blade, good 76% lean .54 
350 Beef, rib 6 or blade, good, lean .54 
353 Beef, round, choice, 81 % lean .90 
355 Beef, round, choice, 1 ean .90 
Appendix D. Table D-1 continued. 
Value 
Item No. 
358 
360 
363 
365 
368 
370 
1678 
1680 
1683 
1685 
1688 
1690 
1694 
1696 
1699 
1701 
1704 
1706 
1709 
1710 
1712 
1713 
1716 
1717 
1719 
1720 
1723 
1724 
1726 
1727 
1730 
1732 
1736 
1737 
1740 
1742 
1745 
1747 
1750 
1752 
1755 
1757 
1760 
1762 
1764 
682 
684 
685 
687 
Food Item (mg . P.A . /100 gm. food). 
Beef, rump, choice, 75% lean .90 
Beef, rump, choice, lean .90 
Beef, rump, good, 76% lean . 90 
Beef, rump, good, lean .90 
Beef, hamburger, lean .88 
Beef, hamburger, regular .84 
Pork, total edible, 72% lean .75 
Pork, total edible, lean .75 
Pork, total edible, 77% lean .75 
Pork, total edible, lean .75 
Pork, total edible, 88% lean .75 
Pork, total edible, lean .75 
Pork, fresh ham, 72% lean .75 
Pork, fresh ham, lean . 75 
Pork, fresh ham, medium fat 74%lean .75 
Pork, fresh ham, medium fat, lean .75 
Pork, fresh ham, medium fat, 77%lean.75 
Pork, fresh ham, medium fat, lean .75 
Pork, loin, 76% lean .75 
Pork, loin, 68% lean .75 
Pork, loin, lean .75 
Pork, loin, lean .75 
Pork, loin, medium fat, 80% lean .75 
Pork, loin, medium fat, 72% lean .75 
Pork , 1 o i n , me d i urn fat , 1 e an . 7 5 
Pork, loin, medium fat, lean .75 
Pork, loin, thin cut, 85% lean .75 
Pork, loin, thin cut, 77% lean .75 
Pork, loin, thin cut, lean .75 
Pork, loin, thin cut, lean .75 
Pork, Boston butt, 76% lean . 75 
Pork, Boston bu~t, lean .75 
Pork, Boston butt, 79% lean .75 
Pork, Boston butt, lean .75 
Pork, thin cut, 83% lean .75 
Pork, thin cut, lean .75 
Pork, picnic, 69% lean .75 
Pork, picnic, lean .75 
Pork, picnic, 79% lean .75 
Pork, picnic, lean .75 
Pork, picnic, thin cut, 78% lean .75 
Pork, picnic, thin cut, lean .75 ~ 
Pork, spare ribs, total edible .75 
Pork, spare ribs, medium fat .75 
Pork, spare ribs, thin cut .75 
Chicken, all, light meat, no skin 1:43 
Chicken, all, dark meat, no skin 1.43 
Chicken, broilers, fresh 1.43 
Chicken, fryers, flesh, skin 1.43 
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Item No. 
689 
691 
697 
699 
701 
703 
705 
707 
709 
711 
713 
715 
717 
719 
721 
723 
725 
728 
730 
732 
734 
736 
738 
741 
743 
747 
2492 
2949 
2691 
Value 
Food Item (mg . P.A./100 gm. food) 
Chicken, fryers, 
Chicken, tryers, 
Chicken, fryers, 
Chicken, fryers, 
Chicken, fryers, 
skin, fried 
flesh skin, fried 
flesh, fried 
light meat fried 
dark meat, fried 
light meat no 
Chicken, fryers, dark meat, no 
skin, fried 
1.43 
1.43 
1.43 
1.43 
1.43 
. 1 .43 
Chicken, fryers, back, fried 1. 43 
Chicken, fryers, oreast, fried 1.4-3 
Chicken, fryers, drumstick, fried 1.43 
Chicken, fryers, neck, fried 1.43 
Chicken, fryers, rib, fried 1.43 
Chicken, fryers, thigh, fried 1.43 
Chicken, fryers, wing, fried 1.43 
Chicken, roasters, total edible 1.43 
Chicken, roasters, flesh, skin 1.43 
friea 
Chicken, roasters, flesh, skin 1 .43 
fried 
Chicken, roasters, flesh, fried 1.43 
Chicken, roasters, light meat friedl .43 
Chicken, roasters, dark meat, friedl .43 
Chicken, hens & cocks, total ediblel.43 
Chicken, hens & cocks, flesh, skin 1.43 
stewed 
Chicken, hens & cocks, flesh, skin 1.43 
stewed 
Chicken, hens & cocks, flesh stewedl.43 
Chicken, hens & cocks, light meat 1.43 
no skin, stewed 
Chicken, hens & cocks, dark meat 1.43 
no skin, stewed 
Chicken, canned, meat only 
Yellow cake 
Bread - 11 Branola 11 
Apple jacks 
Frcot loops 
Product 19 
Total cereal 
English muffins 
Granola snack bars 
Oatmeal, instant 
Oatmeal, quick 
Pop Tarts 
Rice-a-rani 
Romano cheese 
V-8 juice 
11 8anquet'' beef with gravy 
1.43 
.29 
.46 
.23 
.25 
.43 
.72 
.52 
.53 
.33 
.30 
.22 
.20 
.25 
.30 
. 15 
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Value 
Item No. Food Item (mg . P.A./100 gm. food l· 
"Banquet" chicken ala king .32 
Tama 1 e beef pie . 15 
Apricot pie .05 
Oatmea 1 bread . 85 
Dumplings 0 21 
Macaroni salad (tuna) . 15 
Corns ticks .33 
Pita bread .43 
749 Chicken fricassee 1.09 
2882 Taco . 51 
Enchalada .60 
Chicken fried steak . 67 
"Nabisco" Mustic mint cookies . 13 
Ice-cream sandwich .43 
Cranberry bread .29 
Butterscotch bars .30 
Oa tmea 1 cake .60 
Banana Oatmeal cookies .29 
carrot pudding .53 
Spice cookies .30 
Blackberry cobler .54 
Banana cookie .28 
... Spaghetti squash .40 
Spinach souffle .76 
L721 Cornflakes . 18 
2720 Wheaties .72 
2773 Cheerios I. 36 
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Appendix D. Table 0-2. Sources for the new pantothenic acid data base. 
* * Food Item tlo . AnalYzed Zook' s I::::>uted 
Taco (33';) 
corn tortill a 2715 beef .84(33::) cheese . s tomato cnrnt>read .33(33~ ) 
Encha laca 
flou r t erti 11 
Chi den fried 
steak 
Fil e t sole 
Venison 
Tu rkey fnnl<s 
Turkey ham 
:'eatl oaf 
~:on trey Jac k 
chee 5e 
!..e:::on cake 
ia~ioca 
oudd i n<; 
~~~~abi sea .. 
~~ystic mint 
1 r·:a r shma 11 ow 
Salad dress -
I ;.,, l blue cheese 
1. 000 i sian 
French 
!tal ia n 
I 
I 
I 
White sauce 
"Banquet" 
gravy w/ beef 
"Bana uet " 
chicken ala 
king 
Pastrami 
Chicken 
f ' -~ ... . r ~ ca~_ ... 
::<e:: Sr.a~"~cer 
f i sh r;; · .., 
Beef :ama 1 i 
~
~ :·1~ 0 ! e 'd ''e-.lt I" CM , , "'" 
Pita bread 
, Gra~enuts 
l?o:;t~;;"J 
!Perc 
I Green tea 
Black tea 
Rootbeer 
7- t<p 
Cola 
Bro·•n suga r 
'/hi ce sugar 
:earn syrup 
I 
' 
I 
-
-
iGI S 
2405 
2895 
2822 
2007 
2689 
-
2270 
3667 
610 
1929 
1939 
1932 
1936 
2470 
gravy 2944 
beef 35 3 
748 
2018 
gravy, 29~4 
o82 
1353 
-
2451 
-
2884 
2743 
2743 
2277 
227 
408 
407 
4C4 
2229 
2230 
. 
(25 '~ ) 
beef .84 ( 37 ~) cheese . 5 (3m flour tortilla 
beef . 87(7 5:;) fi our o:; (25 ~ ) 
.397 
ra.,, 
. 45 • J')>, 
2.36 I 
4. 04 
. 55 
.1 98 
-
.294 
. 613 
. 131 I 
' .002 
.244 
ca t sup . 30 
catsup . 30 
.30 
. 30 
. i 53 
. 324 
.40 
(75 ;) I 
.. 
' -
... = ~!"'" . c; <•- J l.~ JI fi;h 
. 
,.. 
• 1"t O I I 
. 169 I 
loihi te brea d . 43 
.45i 
. 033 
.ccs 
. 003 
.010 
. 015 I 
.OC5 
. 01-3 
.283 l 
.005 I 
I I I I .015 l I i 
•Ar.a1yzed 2 An a lyze_; by '../als h (19J9i or cc~c~rrer.~1y · .. ;::h cr s:~dy . 
• Zook's :s 1/al;,;c:s cJJ:ai:-.ed ty analysi~ dcr.e ~y :cck e~ ~L ( :;56). 
. 18 
New V~ lue 
.5 99 
I 
. 599 
.569 
. 397 
' 
.6 26 
2.360 
4 .04 
. 550 
.190 
. 29~ 
. 613 
i . 131 I 
.C02 
.244 
.30 
.30 
. 30 
' 
. 3:J 
. i 53 
.324 
.400 I 
l 
l .C90 
52'i 
. 145 f 
. 16 9 I 
. 43 ~ .451 
.C33 
. ~,. .... J 
I .003 
.010 
.015 i 
.G1Q 
-..., 
I .C12 
I . 233 
.005 I 
I . 015 l 
*[rr;Juted • Values iw,;J;; ::ad previc~sly at ~t<.h State f:-or.: t:asi in.;redie nts (1976 by tlyse et a l.j . 
Appendix D. Table 0-2. continued. 
F d • * * 00 tern No . Ano lyzed Zock ' s !:::outed 
Pear.~.; t but ter ! 
! cooki e I 2567 . 133 
Ap plesauce I 
ca ke 2758 
.37 
Oatmeal ca ke 
- I 
oat::1ea 1 dry 1. 5 
flour . 47 (~)O'; 
ccokt~a 
Banana :ookie 
-
ba~an a . 26 ccor.ie . 30 
Bo~ a na o~t-
~Teal cookie 
- ba na na .26 oa tnea 1 cookie . 30 
Aprir.ot pie 15~6 . C48 
Car l-ot ;Jt.;lidi n 
- j c•rrct cake . 58 
ISpi ce cookies 563 spice cake .30 
Blackberry blac kbe rr ie s .073 ~ie c r·us~ .23 
cobbler 2241 (50~) ( 5 ~:~ ) 
. vd nk i es 2745 . 245 I I I t_e crust I l5'Ja I I . 23 I i 
Or eo 3667 choco1a~a cookie 
D!erta Vanili 
pudding 2591 . 28 
Ice-cream lc~oco1ate cookie sandvli ch . ice-cream . ~9 
Pi stachio 
pudding 1826 .24 
Sa varian crea ! 
pudding 1826 .2C 
Yogu r t 
flavored 2481 .25 
Eggr.os 
~ore made 3907 .75 
Cranberry 
!c ran berry tread - . 22 scice ca:C e . 30 
I ;3 ut::~rscotch !-~lasses Jbars I 525 cc:::{i~ 
lr 7-
-. 27o I 
Soa a ~et t1 
squ2sh 220~ .40 
Bean sprouts 180 . 12 
Pickled beet 385 .385 
Huckleberr ie 
3 ·: ackberri es 417 . 24 
Cantu 1 oup 1358 ~· ... sfe .-elons . 25 
~.pp 1 e jt; ice 27 .081 
Appl e cider .oe1 
Banana 141 .26 
Wine 401 .03 
Beer 394 .cs 
Sherry , Gi11, 
',.." i skey , 197 
~:etch, 
cur ben 
•Analy:ed • Anal yzed by 'Aal sh (1575) or cc:;c~;rre n tl y wi th t he s~".:y. 
*look's = . Val~es obtain~a by analysis CJn.: by Zo;.k Hal. (1 555 ) . 
I 
I 
I 
.3 
I 
I 
. 3 
I 
! 
. .:: v 
''I 
New Va lue 
.133 
.370 
.600 
. 290 
.290 
.048 
.530 
. 30.} 
. 154 
. 245 
.230 
.;oc 
.280 
.427 
.240 
.240 
.260 
. 750 
.290 
. 3CO 
. 278 
. 4'}0 
. 120 
. 385 
.2~0 
.25 0 
. C2 1 
.081 
.250 
.030 
.08 
?? 
*I"iJuted a Vcilues imputad previo~;sl:t c.t Utc.h Stata ;'ro:t: basi c 1r.; redt ents (1976 by 1/j·se et al. ). 
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Appendix D. Table D-2. continued. 
• • Food Item No. Ana 1yzed Zook ' s l!:'::ute New Va ~e 
Che~se Puffs 3663 . 081 .081 I 
Life cereal 1388 . 076 .076 
Rice Krispies 2690 . 124 . 124 
Puiiperni ckei I I Bread 456 .so . .50 
I r.stan t 
Oatmea 1 1391 .325 . 325 
Oatn:ea1 >>h~il t bread oa tr-ea 1 1.5 
bread 461 w~eat flour ,. .~1 .85 
ry oat 1382 . I 
Ou;;Jrlings 
I 
wheat flou r . 47(45c 
flour 2439 Egg 1 . 5(30 ~ ) .212 
... ater 25! 
t·lacaror.i !tuna 2325 l'lacaroni .111 t~na ~~lad .23 
salad 1302 ( 70':, ) (n: ) . ~ 47 
Jcornst :cks cornbread ! I 877 corr,:J;e3d . 33 .330 
~- aby ?uth c ~-ccol~te . 13 
ty pe ca ndy 596 ~ ~ a nuts 2. 1 .797 
ba r scgar . 1 
Chocol ate 
al mon d bar 5903 . 1 g ' . 190 
' 
iartar sauce 2270 .11 4 I I .1 i4 
Sour cream 2707 .1 1 . 11 0 
M~>ta rd 13 17 .10~ 0104 
Cats up 2286 . 30 I .3CO 
11-'ayc r.naise lS38 . 293 .293 
!Chicken broth 2703 . 125 . 125 j 
l~e ef br oth 2702 . 01 0 I . 010 I 
Sro.,m gra vy 
I l >~a ter & fl our 2984 . 05 .050 
Je l l o 103 ~ .OC2 I . c ~ ;: J 
i'.aple sy r up I t:G5 1 I .1 i3 I I I .113 ! I I 
I 
rranola 2586 . a2.; I I .324 
who 1e wr.~ a t 
1. ! I RQn;an t"e a l 245 1 . 1 Jl I .10i I I 
All bran 439 . 380 {jcy):H ~dry) "'a 1 teo ~ar l EJ "'eal 
:-:a 1 to-o-n:ea 1 2-!G'J .1 2 
1 -:-c.·.nh -:;~s ~ . 12 ' I 9" . 031 I c r~ · ....... ~ 7's ' ' . 03! I 
7or·ti 11 a I l 
chips I 271 5 .063 j " 1 .v c; .,.. 
French onion I I 
crackers 911 
. 031 . 03 1 
I Cre am of dry 2453 (Fuj r. a) dry 2.52 
·,me d. t 2~~ 5 .52 .52 
Srr.>ck RoC>en i ~:oo d l es 26?3 .11 1 I .11 1 
Rye crackers I 3736 rye f10ur . 72 I I I \ot !'->? .3 t f1ct~ r .47 .460 
*A.1a lyzed = Analyzed by ~~ish (1m) or cc~c~ rra~tly >~ It ~ the st~dy. 
•Zook 's ,. Va 1 ues obtained by analysis dc~e by Zvc~ et a 1. ( 1956 ). 
*lJi'lluted = Va 1 ues imputed previously at U:ah State frc;;1 basic in~redi e~ts (1976 by ~yse et al.). 
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Appendix D. Table 0-3. Pantothenic acid content of foods in the new 
data base contributed from the analysis 
conducted by· Zook et a 1 . ( 1956). 
Item No. 
5 
8 
9 
17 
18 
24 
30 
34 
39 
42 
44 
46 
48 
54 
60 
64 
125 
141 
145 
148 
154 
156 
159 
162 
164 
167 
172 
176 
182 
183 
191 
195 
203 
384 
386 
392 
394 
400 
Food · Description 
Al bacae, raw 
Almonds, dried 
Value per 100 gm food. 
.42 
Almonds, roasted & salted 
Apples, raw, common varieties, not pared 
Apples, raw, common varieties, pared 
Apples, frozen, sweetened, not thawed 
Apricots, raw 
Apricots, canned, solids & liquids, syrup 
pack, 1 i ght 
Apricots, dried, sulfured, uncooked 
Apricots, frozen, sweetened, not thawed 
Artichokes, globe or french, raw 
Asparagus, raw spears 
Asparagus, canned spears, green, solids & 
liquids 
Asparagus, canned spears, white, solids & 
liquids 
Asparagus, frozen, cuts & tips, not thawed 
Avocados, raw, common varieties 
Bacon, cured, raw 
Bananas, raw, common 
Barley, pearled, light 
Bass, -b 1 ack sea, raw 
Beans, common, mature seeds, dry, white,raw 
Beans, common, mature seeds, dry, white, 
canned solids with pork. 
Beans, common, mature seeds, dry, red, raw 
Beans, common, mature seeds, dry, pinto 
calico & red mexican 
Beans, lima, immature seeds, raw 
Beans, lima, immature seeds, canned, 
drained solids 
Beans, lima, immature seeds, frozen, thick 
seeded types 
Beans, lima, mature seeds, dry, raw 
Beans, snap, green, raw 
Beans, snap, green, cooked 
Beans, snap, green, frozen, not thawed 
Beans, snap, yellow or wax, raw 
Beans, snap, yellow, frozen, thawed 
Beets, common, red, raw 
Beets, common, red, canned, solids & liquids 
Beet greens, common, raw 
Beer, alcohol 4.5% by volume (3.6% by weight) 
Wine, dessert, alcohol 18.8% by volume 
(15.3% by weight) 
.47 
.25 
. 11 
.1 0 
. 09 
.24 
.50 
.75 
.20 
.30 
.62 
.20 
. 13 
. 41 
1.07 
.33 
.26 
.50 
.51 
. 73 
.09 
.50 
.63 
.47 
. 13 
.24 
.98 
. 19 
.08 
. 14 
.25 
. 14 
. 15 
. 10 
.25 
.08 
.03 
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Item No. Food Description Value per 100 gm. food. 
417 
420 
424 
426 
427 
428 
438 
443 
444 
446 
455 
459 
471 
480 
481 
483 
485 
487 
489 
491 
494 
496 
497 
509 
510 
512 
516 
525 
541 
618 
619 
621 
627 
628 
629 
630 
.632 
637 
639 
642 
643 
644 
Blackberries, including dewberries, 
boysenberries & youngberries 
Blackberries, canned, solid & liquids, syrup 
-pack, light 
Blueberries, raw 
Blueberries, solids & liquids, extra heavy 
syrup 
Blueberries, frozen, unsweetened 
Blueberries, frozen, sweetened 
Brains, all kinds (beef, calf, hog, sheep) 
raw 
Brazil nuts 
Bread, cracked wheat 
Bread, French or vienna, enriched 
Bread, rye, American, toasted 
Bread, white, enriched, 1-2% non-fat dry milk 
Bread, whole-wheat, 2% non-fat dry milk 
Breadfruit, raw 
Broadbeans, raw, immature seeds 
Broccoli, raw spears 
Broccoli, frozen, chopped, not thawed 
Broccoli, frozen, spears, not thawed 
Brussel sprouts, raw 
Brussel sprouts, frozen, not thawed 
Buckwheat, flour, dark 
Buffalofish, raw 
Bulgar, dry, common, club wheat 
Buttermilk, cultured (from skim milk) 
Buttermilk, dried 
Cabbage, common, raw 
Cabbage, red, raw 
Cake, chocolate, without icing, vegetable 
shortening 
Cake, white, without icing, vetetable 
shortening 
Carp, raw 
Carrots, raw 
Carrots, canned, solids and liquid 
Carrots, dehydrated 
Cashew, nuts 
Catfish, freshwater, raw 
Cauliflower, raw 
Cauliflower, frozen, not thawed 
Celery, raw 
Chard, swiss, raw 
Choyote, raw 
Cheese, blue or roquefort 
Cheese, brick 
.24 
.08 
.16 
. 07 
.15 
.12 
2.60 
.23 
. 61 
.38 
.45 
.43 
.76 
.46 
.12 
1.17 
.45 
.53 
.72 
.42 
1.45 
.46 
.66 
.31 
3.20 
.21 
.32 
.20 
.30 
.15 
.28 
.13 
2.20 
1.30 
.47 
1.00 
.54 
.43 
. 17 
.48 
1.80 
.29 
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Item No. Food Oescri pti on Value per 100 gm. food. 
645 
646 
647 
649 
650 
651 
652 
655 
656 
662 
663 
665 
669 
673 
674 
677 
753 
756 
759 
769 
771 
789 
793 
794 
797 
798 
799 
811 
844 
848 
856 
859 
866 
883 
895 
897 
898 
899 
903 
920 
927 
929 
931 
Cheese, cambert 
Cheese, cheddar (American type) 
Cheese, cottage, creamed 
Cheese, cream 
Cheese, limburger 
Cheese, parmesan 
Cheese, swiss 
Cheese, pasteurized process, swiss 
Cheese,food, pasteurized, process, American 
Cherries, raw, sour, red 
Cherries, raw, sweet 
Cherries, sour, canned, solids and liquids 
water pack 
Cherries, sweet, canned, solids & liquids 
water pack 
Cherries, frozen, sour, unsweetened 
Cherries, frozen, sour, sweetened 
Chestnuts, raw 
Chickpeas, dry, raw 
Chili con carne, canned with beans 
Chocolate, baking 
Clams, raw, soft, meat only 
Clams, raw, hard or round, meat only 
Coconut meat, fresh 
Coconut water (liquid from coconuts) 
Cod, raw 
Cod, dehydrated, lightly salted 
Cod, dried, salted 
Coffee, instant, dry powder 
Collards, frozen, cooked; boiled, drained 
Corn, sweet, raw, white & yellow 
Corn, sweet, canned, white & yellow 
Corn, sweet, frozen, white & yellow 
Corn, sweet, frozen, white & yellow, cooked, 
boiled, drained 
Cornflakes 
Cornmeal, white or yellow, whole-ground, 
unbolted 
Cottonseed flour 
Cowpeas, immature seeds, cooked, drained 
Cowpeas, immature seeds, cooked, solids 
& liquids 
Cowpeas, immature seeds, frozen 
Cowpeas, mature seeds, dry, raw 
Cranberries, raw 
Crayfish, freshwater and spiny labster, raw 
Cream, light 
Cream, heavy whipping 
1.25 
.50 
. 22 
.27 
1.18 
.53 
. 53 
.27 
. 40 
. 14 
.26 
.11 
.11 
.1 0 
.08 
.47 
1.25 
.14 
.19 
. 30 
.58 
.20 
.05 
.14 
1.29 
.34 
. 40 
. 45 
.54 
.22 
.44 
.41 
. 19 
.58 
4.32 
. 16 
.16 
.40 
1. 05 
.22 
. 41 
.32 
. 25 
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I tern No . Food Description Value per 100 gm. food. 
942 
944 
945 
946 
949 
952 
955 
957 
966 
968 
969 
970 
978 
984 
986 
988 
989 
1000 
l 001 
1003 
1007 
1008 
l 010 
l 020 
1036 
1039 
1048 
1053 
1061 
1069 
l 073 
1074 
1079 
1084 
1086 
1089 
1090 
1094 
1099 
1101 
1103 
1110 
1114 
1116 
1118 
1120 
1122 
Cucumbers, raw 
Currants, raw, black, European 
Currants, raw, red and white 
Cusk, raw 
Custard, apple, bullocksheart, raw 
Dates, domestic, natural, raw 
Dogfish, spiny (grayfish), raw 
Doughnuts, cake typ·e 
Eel, American, raw 
Eggs, chicken, raw, whole, fresh & frozen 
Eggs, chicken, raw, whites, fresh & frozen 
Eggs, chicken, raw, yolks, fresh & frozen 
Eggs, chicken , dried, whole 
Eggs, goose, whole, fresh, raw 
Eggplant, raw 
Elderberies, raw 
Endive, canned 
Fennel, common, leaves, raw 
Figs, raw 
Figs, canned, solids & liquids, water pack 
Figs, dried, uncooked 
Filberts (hazelnuts) 
Fishcakes, cooked, fried 
Froglegs, raw 
Gizzard, chicken, raw 
Gizzard, turkey, raw 
Gooseberries, raw 
Grapefruit, raw, all varieties 
Grapefruit, juice, raw, all varieties 
Grapefruit, canned segments, water pack 
Grapefruit, juice, frozen, unsweetened 
undiluted 
Grapefruit, juice, frozen, unsweetened 
diluted 
Grapefruit and orange juices, unsweetened 
Grapes, raw American type 
Grapes, canned, Thompson seedless 
Grapejuice, frozen, sweetened, undiluted 
Grapejuice, frozen, sweetened, diluted 
Guavas, whole, raw 
Haddock, raw 
Haddock, smoked 
Halibut, raw 
Heart, beef, lean, raw 
Heart, calf, raw 
Heart, chicken, raw 
Heart, hog, raw 
Heart, lamb, raw 
Heart, turkey, raw 
.25 
. 40 
. 06 
.20 
. 14 
. 78 
.69 
. 39 
.15 
1.60 
.20 
4.40 
6.20 
5.40 
.22 
. 14 
.09 
.25 
.30 
. 07 
.44 
1.15 
.25 
.37 
.75 
. 91 
.29 
.28 
. 13 
. 12 
.60 
. 16 
. 14 
.08 
.08 
.14 
.04 
.15 
.13 
. 13 
2.50 
2.60 
2.50 
2.56 
2.50 
3.00 
2.67 
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Item No. Food Oescri pti on Value per 100 gm. food. 
1124 
1127 
1129 
1130 
1132 
1134 
1137 
1139 
1153 
1158 
1159 
1161 
1162 
1163 . 
1165 
1172 
1242 
1243 
1245 
1247 
1251 
1252 
1253 
1256 
1260 
1261 
1263 
1443 
1469 
1471 
1472 
1473 
1479 
1480 
1490 
1492 
1494 
1495 
1502 
1504 
1513 
1517 
1530 
1531 
1533 
1534 
1536 
Herring, raw, Atlantic 
Herring, canned in tomato sauce 
Herring, salted or brined 
Herring, smoked, bloaters 
Herring, smoked, kippered 
Honey 
Hyacinth-beans, raw, young pods 
Ice-cream & frozen custard (10% fat) 
Kale, raw, leaves 
Kale, frozen, cooked, drained 
Kidneys, beef, raw 
Kidneys, calf, raw 
Kidneys, hog, raw 
Kidneys, lamb, raw 
Kohlrabi, raw 
Lamb, carcass, raw, total edible, (60% 
lean, 40% fat) 
Leeks, bulb & leaf, raw 
Lemons, raw 
Lemon juice, raw 
Lemon juice frozen, single-strength 
Lemonade, frozen, undiluted 
Lemonade, frozen, diluted 
Lentils, mature seeds, raw 
Lettuce, raw, butterhead 
Limes, acid type, raw 
Lime juice, raw 
Limeade, concentrate, frozen, undiluted 
Oysters, raw, meat only, easter 
Pancreas, raw, hog 
Papayas, raw 
Parsley, common, raw 
Parsnips, raw 
Peaches, raw 
Peaches, canned solids & liquids, water pack 
Peaches, frozen, sliced, sweetened 
Peanuts, raw, shelled 
Peanuts, boiled 
Peanuts, roasted 
Pears, raw 
Pears, canned, solids & liquid, water pack 
Peas, edible-pod, raw 
Peas, green, canned, solids & liquid 
Peas, green, frozen, boiled, drained 
Peas, mature seeds, dry, raw 
Peas, mature seeds, dry, split, cooked 
Peas and carrots, frozen 
Pecans 
.97 
. 70 
. 50 
. 93 
l. 04 
.20 
1.23 
.49 
1.00 
. 38 
3.85 
4.00 
3. 20 
4. 50 
. 17 
.55 
.12 
.19 
. 10 
. 19 
. 05 
. 01 
1. 36 
.20 
.22 
.14 
. 14 
.25 
3.70 
.22 
.30 
.60 
. 17 
.05 
. 13 
2.80 
2.05 
2.10 
.07 
. 02 
.75 
. 15 
_,32 
2.00 
.22 
.26 
1. 17 
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Appendix D. Table D-3 continued. 
Item No. Food Description Value per 100 gm. food 
1537 
1540 
1545 
1548 
1566 
1568 
1575 
1579 
1584 
1586 
1603 
1604 
1610 
1611 
1613 
1618 
1619 
1620 
1634 
1639 
1642 
1649 
1651 
1659 
1663 
1775 
1785 
1803 
1805 
1818 
1832 
1840 
1844 
1846 
1848 
1850 
1852 
1865 
1868 
1869 
1871 
Peppers, hot, chili, green 
Peppers, hot, chili, red 
Peppers, sweet garden, green, raw 
Peppers, sweet garden, red, raw 
Pie, apple, baked, unenriched flour, 
crust-vegetable shortening 
Pie, blackberry, baked, unenriched flour 
crust, vegetable shortening 
Pie, custard, baked, unenriched flour, 
crust, vegetable shortening 
Pie, peach, baked, unenriched flour 
crust, vegetable shortening 
Pie, pumpkin, baked, unenriched flour 
crust-vegetable shortening 
Pie, rhubarb, baked, unenriched flour 
crust-vegetable shortening 
Pigeonpeas, raw, immature seeds 
Pigeonpeas, raw, mature seeds, dry 
Pimimentos, canned, solids & liquid 
Pineapple, raw 
Pineapple, canned, water pack 
Pineapple, frozen chunks, sweetened 
Pineapple juice, canned, unsweetened 
Pineapple juice, frozen, undiluted 
Plantain (baking banana) raw 
Plums, raw, damson 
Plums, canned, water pack 
Po 11 ock, raw 
Pomegranate pulp, raw 
Pork, fresh, raw, total edible 
Pork, fresh, raw, lean 
Pork, light cure, Boston butt, lean, raw 
Potatoes, raw 
Potatoes, frozen, has browns 
Potatoes, frozen, french fries 
Prunes, dried, softened 
Pumpkin, canned 
Rabbit, domesticated, flesh, raw 
Radishes, raw, common 
Raisins, natural, uncooked 
Raspberries, raw, black 
Raspberries, canned, solids & liquid, 
sater pack, black 
Raspberries, frozen, sweetened, red 
Rhubarb, raw 
Rhubarb, frozen, sweetened, sugar 
Rice, brown, raw 
Rice, white, enriched, all types, raw 
.69 
1.08 
. 3 
. 27 
. 11 
.18 
. 95 
. 12 
.52 
. 13 
.68 
1.50 
. 17 
. 16 
. 10 
.11 
. 10 
.43 
.25 
.19 
.07 
.30 
.60 
.60 
.79 
.68 
.38 
.32 
.54 
.46 
.40 
.78 
.18 
.05 
.24 
.17 
.21 . 
.09 
. 07 
l. l 0 
.55 
Appendix D. Table 0-3 continued. 
Item No. 
1873 
1875 
1884 
1885 
1892 
1894 
1896 
1898 
1919 
1922 
1946 
1947 
1960 
1969 
1971 
1975 
1976 
1977 
1978 
2006 
2031 
2023 
2034 
2042 
2044 
2069 
2134 
2139 
2141 
2147 
2148 
2149 
2153 
2169 
2171 
2178 
2180 
2181 
2191 
2911 
2211 
2214 
2217 
2218 
2219 
2225 
Food Description Value per 100 gm. food 
Rice, white, enriched, long grain,parboiled . 90 
Rice, white, enriched, long grain precooked . 29 
Rice flakes (breakfast cereal) . 34 
Rice, puffed (breakfast cereal) .38 
Rockfish, raw .08 
Roe, raw (including carp, cod, haddock,pike) 3.20 
Roe, cooked, cod & shad 1. 97 
Rolls & buns, home recipe, with milk, enricA- . 32 
ed flour 
Rutabagas, raw 
Rye flour, light 
Salmon, Atlantic, raw 
Salmon, Atlantic, canned, solids & liquids 
Salmon, smoked 
Sapodilla, raw 
Sardines, Atlantic, canned in oil 
Sardines, Pacific, canned in oil 
Sardines, Pacific, canned in tomato sauce 
Sauerkraut, canned 
Sauerkraut, juice, canned 
Luncheon meat, pork, chopped, spiced 
Pork sausage, raw 
Scallops, bay, raw 
Shad, raw 
Shrimp, raw 
Shrimp, canned, wet pack 
Soup, cream of celery, prepared 
Soursop, raw 
Soybeans, mature seeds, dry, raw 
Soybeans, fermented product, 
Soybean flour, high fat 
Soybean flour, low fat 
Soybean flour, defatted 
Soybean milk products, sweetened, powder 
Spinach, raw 
Spinach, canned, solids & liquids 
Spinach, frozen, chopped, boiled, drained 
Spinach, frozen, leaf, boiled, drained 
Spleen, raw, beef & calf 
Squash, summer, raw, all varieties 
Squash, winter, raw, all varieties 
Squash, frozen, summer, yellow crockneck 
Squash, frozen, winter, heated 
Strawberries, raw 
Strawberries, canned, waterpack 
Strawberries, frozen, sweetened, not thawed 
Succotash, (corn & lima beans), frozen 
cooked, drained 
. 16 
. 72 
l. 30 
.55 
. 71 
.25 
.85 
.60 
.40 
.09 
. 12 
.55 
.68 
.13 
.61 
.28 
.21 
.46 
.25 
l. 70 
.30 
l. 95 
2.08 
2.22 
.80 
.30 
.07 
. 13 
. 15 
l. 25 
.36 
.40 
. 17 
.28 
. 34 
. 21 
. 14 
.44 
149 
150 
Appendix D. Table D-3 continued. 
Item No. Food Description 
Sugarapples (sweetsop) 
Value per 100 gm.food 
2235 
2236 
2246 
2252 
2255 
2257 
2260 
2262 
2282 
229 
2304 
2319 
2321 
2334 
2336 
2340 
2352 
2354 
2357 
2359 
2362 
2397 
2398 
2399 
2400 
2401 
2403 
2421 
2423 
2424 
2430 
2443 
2460 
2462 
2464 
2465 
2472 
2476 
2477 
2478 
2479 
2481 
Sunflower seed kernels, dry 
Sweet potatoes, raw 
Sweet potatoes, canned in syrup 
Sweet potatoes, dehydrated, dry form 
Swordfish, raw 
Tamarinds, raw 
Tangerines, raw 
Tomatoes, r.i pe, raw 
Tongue, beef, raw 
Tongue, beef, smoked 
Tongue, rainbow, raw 
Tuna 
Turkey, light meat, raw 
Turkey, dark meat, raw 
Turkey, young birds, raw 
Turnips, raw 
Turnip green, raw 
Turnips greens, canned 
Turnip greens, frozen 
Veal, carcass, raw 
Vegetable main dishes (peanuts & soybeans) 
Vegetable main dishes (wheat protein) 
Vegetable main dishes (wheat protein & nuts) 
Vegetable main dishes (wheat protein & 
vegetable oil) 
Vegetable main dishes (wheat protein & 
soy protein) 
Vegetable, mixed, frozen, not thawed 
Walnuts 
Watercress, leaves with stems, raw 
Watermelon, raw 
Wheat, shale-grain, hard, red, spring 
Wheat flour, cake flour 
Wheat, shredded (breakfast cereal) 
Wheat and malted barley flakes (cereal) 
Whey, fluid 
Whey, dry 
Wildrice, raw 
Yeast, Baker 1 s, compressed 
Yeast, Baker 1 s, dry (active) 
Yeast, Brewers, debittered 
Yeast, Torula 
Yogurt, skim milk 
. 23 
1 .40 
. 82 
.43 
2.33 
.19 
. 14 
.20 
.33 
2.00 
. 60 
1. 95 
.50 
.59 
1.13 
. 75 
.20 
.38 
.07 
. 14 
.90 
. 19 
. 06 
.11 
. 15 
. 06 
. 02 
.90 
.31 
1.55 
1.10 
.32 
. 71 
. 71 
.38 
4.00 
1. 02 
3.50 
11.00 
12.00 
11.00 
. 31 
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APPENDIX E 
Appendix E. Specific drugs taken by the participants. 
Category. Specific drugs. 
Diuretics 
Heart Stimulators 
Anti-Hypertensive 
Pain Relievers 
Tension Relievers 
Anti-Inflammatory 
Thyroid Replacements 
Anti-Depressants 
Diazide, Lasix 
Lanoxin, Digitallis, Crystodigin 
Aldomet, Inderal, Aldactone, 
Darvocet. 
Roboxin, Dilaudid, Indocet 
Valium, Librium, Dalmane 
Indocin, Naprosyn, Tolectin 
Synthroid, Thyrolar 
Compazine, Elavil, Mellaril 
Haldol, Oxaine 
U1 
N 
Appendix E. Frequency of drug usage in non-institutionalized participants. 
AGE 
Drug 65-70 71-75 76-80 81-85 86&t Total 
total n 28 15 l3 7 2 65 
Diuretics l (4%) 2 (13%) 2 (15%) 2 {29%) l (50%) 8 (12%} 
Heart Stimulators 3 ( 11%) 3 (20%) 4 (31%) 3 ( 43%) l (50%) 14 (22%) 
Anti-Hypertensive 4 ( 14%) l (7%) 4 ( 31 %) 14%) 10 (15%) 
Pain Relievers (4%) l (2%) 
Tension Relievers 2 (7%} I 2 (3%) 
Anti-Inflammatory 1 (4%} 1 (7%) 2 (29%) 4 (6%} 
Thyroid Replacement 4 (14%} l (7%} 5 (8%} 
Anti-Depressants 1 (4%} l (2%} 
Appendix E. Frequency of drug usage in institutionalized participants. 
AGE 
Drug 65-70 71-75 76-80 81-85 86& t Total 
total n 1 9 8 7 1 26 
Diuretics 5 (50%) 5 (63%) 2 (29%) 1 ( 100%) 13 (50%) 
Heart Stimulators 3 (30%) 3 (38%) 3 (43%) 1 (100%) 10 (38.5%) 
Anti-Hypertensive 4 (40%) 2 (25%) 1 (14%) 1 ( 1 00%) 8 (31%) 
Pain Re 1 i evers 3 (30%) 3 ( 38%) ( 14%) 1 ( 100%) 9 (35%) 
Tension Relievers 4 (40%) 1 ( 13%) 2 (29%) 1 ( 100%) 8 (31%) 
Anti-Inflammatory 2 (20%) 2 (25%) 4 (15%) 
Thyroid Replacement ( 13%) (14%) 2 (7%) 
Anti-Depressants 1 (100%) 1 ( 1 0%) 1 ( 13%) 2 (29%) 1 (100%) 6 (23%) 
Appendix E. Frequency of diseases in non-institutionalized participants. 
AGE 
Disease 65-70 71-75 76-80 81-85 86&t Total 
total n 28 15 13 7 2 65 
Arthritis 5 ( 18%) 4 (27%) 4 (31 %) 3 (43%) 1 (50%) 17 (26%) 
Atherosclerosis 
Diabetes Mellitus 1 (4%) 2 (13%) 2 ( 17%) 1 ( 14%) 1 (50%) 7 (ll %) 
Coronary Disease 5 ( 18%) 3 (20%) 3 (23%) 3 (43%) 1 (50%) 16 {25%) 
Hypertension 5 ( 18%) 3 { 20%) 7 (58%) { 14%) 16 (25%) 
Pulmonary-
Respiratory 
Sight & Hearing 1 (7%) {8%) l { 14%) 3 (5%) 
Appendix £. Frequency of diseases in institutionalized participants. 
AGE 
Disease 65-70 71-75 76-80 81-85 86&t Total 
tota 1 n 1 9 8 7 1 26 
Arthritis 1 ( 100%) 4 (40%) 4 (50%) 1 ( 14%) 10 (38.5%) 
Atherosclerosis 2 (20%) 1 ( 13%) 1 ( 14%) 4 (15%) 
Diabetes Mellitus 1 ( 1 0%) 1 (4%) 
Coronary Disease 3 (30%) 2 (22%) 4 (57%) (100%) 11 (42%) 
Hypertension 3 (30%) 1 ( 14%) 1 (4%) 
Pulmonary- 1 ( 14%) 1 (4%) 
Respiratory 
Sight & Hearing 1 ( 13%) 1 (100%) 2 (8%) 
Appendix E. Frequency of vitamin usage in non-institutionalized part i ci pants. 
AGE 
Vitamin 65-70 71-75 76-80 81-85 86&t Total 
tota 1 n 28 15 13 7 2 65 
Multivitamin with 5 ( 18%) 2 (20%) 4 (31 %) 3 ( 43%) 14 (22%) 
Pantothenic Acid 
Multivitamin without 5 ( 18%) 1 (7%) 2 (15%) 1 (50%) 10 (15%) 
Pantothenic Acid 
Vitamin C 2 (7%) 2 ( 15%) 1 ( 14%) 5 (8%) 
B-Complex 1 (4%) 1 (14%) 2 (3%) 
Calcium 3 ( 11 %) 1 (6%) 1 (7%) 3 (43%) 1 (50%) 9 (14%) 
Iron 1 (4%) 1 ( 14%) 2 (3%) 
Pantothenic Acid 2 ( 13%) 2 (3%) 
only 
Vitamin B12 1 (4%) (8%) 1 ( 14%) 3 (5%) 
Appendix E. Frequency of vitamin usage in institutionalized participants. 
AGE 
Vitamin 65-70 71-75 76-80 81-85 86&+ Total 
total n 1 9 8 7 1 26 
Multivitamin with 1 ( 100%) 1 ( 1 0%) 2 (29%) 1 ( 100%) 5 ( 19%) 
Pantothenic Acid 
Multivitamin without 
Pantothenic Acid 
Vitamin C 3 (38%) 3 (11.5%) 
B-Comp1ex 1 ( 13%) 1 (4%) 
Calcium 1 ( 1 0%) 2 (25%) 3 (11.5%) 
I ron 1 (100%) ( 1 0%) 1 ( 13%) 3 {11.5%) 
Pantothenic Acid 
only 
Vitamin Bl2 1 (100%) 1 (4%) 
Appendix E. Employment rate of non-institutionalized participants 
Age Males Females Males+Females 
Total n Employed n Total n Employed n Total n Employed n 
65-70 14 9 (64%) 14 3 (21.5%) 28 12 (43%) 
71-75 10 5 (40%) 5 15 4 (27%} 
76-80 4 9 2 (22%) 13 2 ( 15%) 
81-85 4 3 7 
86& t 2 2 
Total 32 14 (44%) 33 5 (15%) 65 19 (29%) 
Appendix E. Incidence of chewing problems . in institutionalized participants. 
Age Males Females Ma 1 es+ Fema 1 es 
Total n Problem n Tota 1 n Problem n Total n Problem n 
65-70 1 1 ( 100%) 1 1 ( 100%) 
71-75 2 2 ( 100%) 7 3 (43%) 9 5 (55%) 
76-80 1 1 ( 100%) 7 4 (57%) 3 5 (62.5%) 
81-85 1 1 ( 100%) 6 4 (67%) 7 5 (71.5%) 
86&t 1 ( 100%) 1 1 ( 1 00%) 
Total 5 5 ( 100%) 21 13 (50%) 26 18 (67%) 
Appendix E . Educational level of non-institutionalized participants. 
8th-ll th High Some Bachelor's Graduate 
Age Sex < 8th grade grades School College Degree Degree 
65-70 Total 1 (4%) 6 (21%} 4 (14%) 5 (18%) 12 (43%) 
Male 1 (7%) 1 ( 7%) 2 (14%) 10 (72%) 
Female 5 ( 36%) 4 (28.5%} 3 (21. 5%) 2 (14%) 
71-75 Total 1 (7%} 3 (20%) 3 ( 20%) 8 (53%) 
Male 1 ( 1 0%) 1 (10%) 2 (20%) 6 (60%) 
Female 2 (40%) 1 ( 20%) 2 ( 40%) 
76-80 Total 2 (15%) 5 ( 39%) 4 (31%) 2 ( 15%) 
Male 1 (25%) 1 ( 25%) 2 (50%) 
Female 2 ( 22%) 4 (44.5%) 3 (33.5%) 
81-85 Total 3 ( 43%} ( 14%) 2 ( 29%) 1 ( 14%) 
Male 1 (25%) (25%) 2 ·(50%) 
Female 2 ( 67%) 1 (33%) 
86&t Total 1 (50%) 1 (50%) 
Male 
Female 1 (50%) 1 (50%) 
Grand Total 7 (11%) 16 (25%) 5 (7. 5%) 14 {21.5%) 23 (35%) 
Total .Male 3 (9.5%) 4 (12.5%) 7 (22%) 18 (56%) 
Total Female 4 (12%) 12 (36.5%) 5 (15%) 7 (21.5%) 5 (15%) 
Appendix E. Educational level of institutionalized participants. 
8th-ll th High Some Bachelor•s Graduate 
Age Sex < 8th grade grades School College Degree Degree 
65-70 Total 1 (100%) 
Male 1 (100%) 
Female 
71-75 Total 3 ( 33%) 3 ( 33%) 2 (23%) 1 ( 11 %) 
Male 1 (50%) 1 (50%) 
Female 2 (28.5%) 2 (28.5%) 2 (28.5%) 1 ( 14%) 
76-80 Total 5 ( 62 . 5%) 1 1 (12 . 5%) 1 (12.5%) 1 (12 .5%) 
Male 1 ( 1 00%) 
Female 4 (56.5%) 1 (14 . 5%) (14.5%) 1 (14.5%) 
81-85 Total 6 ~85.5%) 1 (14.5%) 
Male 1 1 00%) -
Female 5 (83%) 1 ( 17%) 
86&t Total 1 ( 100%) 
Male -
Female 1 ( 1 00%) 
Grand Total 1 (4%) 15 (58%) 4 ( 15%) 4 (15%) 1 (4%) 1 (4%) 
Total Male 4 (80%) 1 ( 20%) 
Total Female 1 (5%) 11 (52%} 3 (14%} 4 (19%) 1 (5%} 1 (5%} 
--' 
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Appendix E. Activity level of non-institutionalized part icipants . 
Age Sex Total n Active Moderately Active Nqn-Active Sedentary 
65-70 Total 28 13 ~ 46. 5%) 13 ~46.5%) 2 ~7%~ Male 14 12 86%) 1 7%) 1 7% 
Female 14 1 ( 7%) 12 (86%) 1 (7%) 
71-75 Total 15 8 (53%) 7 ( 47%) 
Male 10 7 (70%) 3 (30%) 
Female 5 1 (20%) 4 (80%) 
76-80 Total 13 6 ( 46%) 3 (23%) 4 ( 31 %) 
Male 4 2 ~50% ) 1 ~25% ~ 1 (25%) Female 9 4 44.5%) 2 22% 3 (33.5%) 
8l-85 Total 7 2 (29%) 3 {43% ~ 1 ( 14%) 1 ( 14%) Male 4 1 (25%) 2 (50% . 1 (25%) 
Female 3 1 (33.3%) 1 (33.3%) 1 (33.3%) 
86&t Total 2 2 (100%) 
Male 
Female 2 2 ( 100%) 
Grand Tota 1 65 29 (44.5%) 28 {43% ~ 7 (11%) 1 (1.5%) 
Total Male 32 22 (68.5%) 7 (22% 3 (9.5%) -
Total Female 33 7 (21 %) 21 (64%) 4 (12%) 1 (3%) 
* Active = 1 sport + 1 exercise 
Moderately Active = 1 sport OR 1 exercise 
Non-Active = Able to care for basic needs for self 
Sedentdry = Needs assistance in caring for self 
Q) 
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Appendix E. Activity level of institionalized participants. 
Age Sex Total n Active Moderately Active Non-Active Sedentary 
65-70 Total l l ( l 00%) 
Male 1 1 ( l 00%) 
Female 
71-75 Total 9 6 (67%) 3 (33%) 
Male 2 l (50%) l ~50%) 
Female 7 5 (71.5%) 2 28.5%) 
76-80 Total 8 5 (62 . 5%) 3 (37.5%) 
Male l l (100%) 
Female 7 4 (57%) 3 (43%) 
81-85 Total 7 6 (86%) 1 ( 14%) 
Male 1 1 ( 1 00%) 
Female 6 5 (83%) 1 (17%) 
86&t Total 1 1 (100%) 
Male -
Female 1 1 (100%) 
Grand Total 26 17 (65%) 9 (35%) 
Total Male 5 3 (60%) 2 (40%) 
Total Female 21 14 (67%) 7 (33%) 
* Active = l sport + l exercise 
Moderately Active = l sport OR 1 exercise 
Non-Active = Able to care for basic needs for self 
Sedentary = Needs assistance in caring for self. 
0'1 
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Appendix [. Living situation of non-institutionalized participants. 
Age Sex Tota 1 n Married Live Alone Live with Family 
65-70 Total 28 24 (86%) 3 (10.5%) 1 (3.5%) 
Male 14 13 ~ 93%) - 1 (7%) 
Female 14 11 84.5%) 3 (15.5%) 
71-75 Total 15 12 ( 80%) 3 (20%) 
Male 10 9 ~90%~ 1 ~ 1 0%~ Fema 1 e 5 3 60% 2 40% 
76-80 Total 13 8 ~62%~ 3 ~23%~ 2 (15%) Male 4 3 75% 1 25% 
Female 9 5 (56%) 2 (22%) 2 (22%) 
81-85 Total 7 4 (57%) 2 (28.5%) 1 (14 . 5%) 
Male 4 3 (75%~ - 1 (25%) 
Female 3 1 ( 33% 2 (67%) 
86&t Total 2 2 ( 100%) 
Male 
Female 2 2 (100%) 
Grand Total 65 50 (77%) 11 (17%) 4 (6%) 
Total Male 32 28 (88%~ 2 ~6%) 2 ( 6%) Tota 1 Fema 1 e 33 22 (67% 9 27%) 2 (6%) 
Appendix E. Living situation of institutionalized participants. 
Age Sex Total n Married Single Have frequent visitors 
65-70 Total l l ( 100%) 1 ( l 00%) 
Males 1 1 (100%) 1 ( 100%) 
Females 
71-75 Total 9 1 ( 11 %) 8 (89%) 7 (78%) 
Male 2 1 (50%) l ~50%) 2 ~100%) 
Female 7 7 l 00%} 5 71%} 
76-80 Total 8 8 poo%~ 6 (75%) Male 1 1 100% 1 ( 100%) 
Female 7 7 (100%} 5 ( 7l %) 
81-85 Total 7 1 ~12.5%) 6 (87.5%) 7 (100%) 
Male 1 1 100%) 1 (100%) 
Female 6 6 (100%} 6 ( 1 00%) 
86&t Total 1 1 (100%) 1 ( 100%) 
Male 
Female 1 1 ( 1 00%) 1 (100%} 
Grand Total 26 2 (8%} 24 (92%) 22 (85%) 
Tota 1 Male 5 2 ( 40%) 3 (60%) 5 ( 100%) 
Total Female 21 21 ( 100%) 17 (81%) 
* Have frequent visitors = having a family member or friend visit 
at least twice a month. 
0'\ 
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Appendix E. Frequency of eating-out in non-institutionalized participants. 
Age Sex 1 Total n Daily I 2/week l/week 2/month Seldom 
65-70 Total 28. 6 ( 21.3%) 6 ~21.3%) 5 ( 18%) 5 ( 18%) 6 (21. 3%) 
Male 14 4 (29%) 2 14%) 3 (21.5%) 2 ( 14%) 3 (21.5%) 
Female 14 2 ( 14%) 4 (29%) 2 ( 14%) 3 (21.5%) 3 {21.5%) 
70-71 Total 15 2 (13%) 3 (20%) 4 (27%) 4 (27%) 2 {13%) 
Male 10 2 (20%) 3 (30%) 2 (20%) 3 (30%) 
Female 5 2 (40%) 1 (20%) 2 (40%) 
75-80 Total 13 5 (39%) 2 {15%) 2 {15%) 4 (31%) 
Male 4 3 ~75%~ 1 (25%) Female 9 2 22% 2 (22%) 2 (22%) 3 (34%) 
81-85 Total 7 1 (14.5%) 2 (28.5%) 2 (28.5%) 2 (28.5%) 
Male I 4 2 {50%) 1 (25%) 1 (25%) 
Female 3 1 (33.3%) 1 (33.3%) 1 (33.3%) 
86&t Total 2 2 (100%) 
Male 
Female 2 2 ( l 00%) 
Grand Total 65 8 {12.5%) 15 (23%) 13 (20%) 13 { 20%) 16 {24.5%) 
Total Male 32 6 ~19%) 8 (25%) 7 (22%) 6 (19%) 5 (15%) 
Total Female 33 2 6%) 7 (21%) 6 ( 18%) 7 (21%) ll (34%) 
*Meals eaten-out include meals eaten -at a: 
restaurant, family member 1 s home, friend 1 S home, Senior 
Citizen 1 s Center, or a hot lunch provided at work. 
(J) 
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Appendix E. Frequency of eating-out in institutionalized participants 
Age Sex Total n Daily 2/week 1/week 2/month Seldom 
65-70 Total 1 1 ~100%~ Male 1 1 100% 
Female 
71-75 Total 9 1 ( 11 %) 4 (45%) 1 ( 11 %) 3 (33%) 
Male 2 1 (50%) 1 (50%) -
Female 7 1 ( 14%) 3 (43%) 3 (43%) 
76-80 Total 8 4 (50%) 1 (12.5%) 3 (37.5%) 
Male 1 1 (100%) - -
Female 7 3 (43%) 1 ( 14%) 3 (43%) 
81-85 Total 7 2 (28.5%) 2 (28.5%) 3 (43%) 
Male 1 1 ( 100%) 
Female 6 1 ( 17%) 2 (33%) 3 (50%) 
86&t Total 1 ( 100%) 
Male 
Female 1 1 (100%) 
Grand Total 26 3 (11.5%) 11 (42%) 2 (8%) 10 (38.5%) 
Total Male 5 1 ~ 20%) 2 ( 40%) 1 (20%) 1 ( 20%) 
Tota 1 Fema 1 e 21 2 9%) 9 (43%) 1 (5%) 9 (43%) 
* Meals eaten-out include meals eaten at a: 
restaurant, family member's home, friend's home, Senior 
Citizen's Center, or a hot lunch was provided at work. 
--' 
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